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REL iN Namberaatd Species. 


/ | | 
Js 44d In rwo Bookes. _ 
A Ws ; 


The firſt reaching by Precepr ad Ex| 


| excellency, and new praQfe and'uſe of the Log 


The ſecond, the great Rule of Algebraim Species, x 
ſolving all Arithmeticalt Queſtions.by ſuppoſition, 


> | 
i 
f/ Fitted to the meancſt Capacity, and publiſhed for th 


ample )* the erdinary Operations in Numbers, Ft 


_ whale and broken ; the Rules of Prattiſe, lar Wh | 


reft,and performed ina mote facile manner by D | 
cimals, then hitherto harh/been publiſhed ; tl) 


rithmes, Nepayres bones, together with many n= 
Propoſitions, roaching the Dwantitics, _— ob! | f 
Reſnltments, and, Rales of Medicines. | 


With a Canon of-the Powers of Numbers. 


TA” Ska, ITE. "a. 


Londen , Panted by "Thaw Harper for Nathanil 


By Jon aA J Moo R E,late of Durban, - 


Brooker, at the Angell in Cornehilly 16504 / 


Pe 


114 1 i/> WL ; y + 
LY Sa, Fes 


Dp o the - Mm 
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EDwuunDd VV 1LD, Eſq. and 
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The \4utbowr , bl 
' In chankefulneſſe of their great Cureeſes; Wl 
AND 


Forward Bownty to the Advancement 
ART: 


_ Dedicateth 
Theſe bis rſPLABOURS. 


The Epi w 0 the Reader 


Reader: / —p 
/, : 


SC ” thee with the 
efit of the - 
of A righmetick , 

' unagtre, or lof labour whilſ? 
 ſamany have done it before,aud 
; the min) #{cs of tt to Mr'- 
{ kinde arc knowne almgſt to every offt > ; \ weither 
1 /hellI excuſe the publ 
q -4rdment of Supcyionrs , 
 &c. No, 14 for fheſpablique good , Jand lear- 
J ng the ſpeedypr. icg of this Art, { makethss 

Piece now corre toth 

I hawy 16 my power obſerved 
write nothing that migvt be ſuper flu.” is, No- | 
thing that ſhould be difficult or ob{cuie ; and 
A. 4 | concer- 


The Epiſtle to the Reader. 
concerning the cenſure vf any, if 2t be of the Tus i 
dicious, 1 dare abide it if of ſome criticall Foole, 
having wo Genius #8 theſe Arts,and for oftentaii- 
# ſake will make « ſhew of knowledge awong# 
the ignorant, detratiing from other mens labogrs, 
| (andanumber of ſuch there be) I walue him not, 
this buoke is above bis Calumny ; but for thy 
cauſe loving Friend , that deſpes to profit by is, 1 iſ 
writ it upon the reaſons following. 
F pon the firſt comming in of the Scots 1640, 
78 4 ſolitary retyredneſſc, with a ſettled reſoluti- 
on, I fell upon the fadyes Mathematical! , an. 
mated thereunto by the promiſed helpe of Mr. 
William Milburne Min:#er of Branceperh i» 
the County of Durham , my mot worthy friend, 
and a great MaFter in all parts of Learning , who | 
not many weekes after departed thu life, leaving || 
we either in choiſe to give over my journey , or tr 4- 
vell without either Guia or Company ; «nd 4 | 
long time did I wander in the by-paths of other 
mens Mechanical! Pradziſes, till at Laſt by a moi 
happy accidem I had Mr. Oughtreds Clavis 
Mathematicz beftowed wpow me, by which I un- 
locked the MyFeryes of the Demonſtrations of 1he | 
Amncients, and ſti my ſeife in the high way to 
5 Perfction, 


par _—_ "AY 42 


The Epiſtleto the Reader; ; 


us PerfeRion « wnte which Beoke . andis the Mu: 
e, ors moſt abſolute favours , I owe all the Mathe- 
3- Ftticall knowledge 1 have, Now theſe rubs and 
# Wficalties I met with inthe wy , I have made © 
ven and cleare, and as | theught my ſelfe bound, 
f, Pave delivered thee « muſt compendious and 
9 Bethed towards the attaining the favour of the 
1 (f Miltres that muſt be ſaluted, Arithmetick, 
id have fitted it tothe uſe of every one with theſe 
), ivo C:intions, 
i- | 1. 1f thewintend ſo much as may fit thee only 
', fr Trade, cc. then miyeft they oncly peruſe the 
's Erdinary Rules whereof there are plenty for thee, 
 flid om't the more diff icult places. 
' | 2. But if thea mtend io make tha peece the 
o fiway 10 thy further Proprefic in theſe ſtudies, 
p then uſe a little more paines, omit nothing , and 
doubt n0t of an anſwer «ble performance and ſatiſ- 
: fatbion t01hy expectation ; and let it be 10 preju- 
* Rdicerorhy booke that the Auxhor at preſent pro- 
* Wfeſſerth ro teach the Mathew ticks, andtberefore 
; Wit (bould be made by him more d:fficult or ob3Fraſe 
. for has owne evds , no, for herein 1 am of 4.508- 
\ firary opinion to ſuch ordinary Mechavicks, who 
judge by their owne bumaurs, for 1 value not = 
Mus 


| The Epiſtle to the Reader. 


wwch any ove knowes before 1 meddle , or how 
ch any profit in never ſo little time : being con- 
fidewt the abler any one growes, his pleaſure is more 
weherwent, and deſire more unſatiified , ti he at- 
$4ine 19 his wiſhed for perfetion. 
| I had imended to have added herets the de- 
monſtrations gf the ſeveral rules aftcy mae aſe 
of : 45 alſqy to the ſecond part a Metbod fer reducing 
Aqaations of an higher ts a lower degree , andef || 
adfetted to fimple powers , but it u now two 
gears fince thu peece was delivered tobe printed, 
and theſe peradventure would hdve hinared thee 
from the benefit of the other , therefore as 15, 
i4keit in goou part , andif thetimes ferve,, the 
charge be not 100 great , and finds thy kinde ac- 
ceptation hereof, expect theſe following Treatiſe; 
ro be publiſhed, the mat whereof are perfeciea for | 
the Preſſe. 


1. The perfect Geometer. 


Containing the fix firſt Bookes of Euclid , ſo 
much of the 11,12. and 13. as concerne the know- 
leder of ſolids ; ſymbolically demunſirated ins 
very compendions forme, 

2. Locus 


The Epiſtle tothe Reader. = 


MB- ” 2. Locus reſolut. 


: Cont edwing Enclids Data, with ſundry propo- 
ous analuically tnrvented , and Geometrically 
alped and demon firated. 


oc | - 3. The Mechanick. 


Comteining the practice of Geometry in ſuywey- 
oy, fortification, Architetwre, &c. 


o Via ad Tubi optici, ſpeculi, uſtorii,necnon 
* Finſtrumenti audicorii perfeRionem aperta. 


” Containing tbe Dorine of Comicall SeRi- 
9 ts, 41d demonſtrating the nature of ſuch bodies 
& oft ſerve ro the former purpoſe. 


5. Aſtronomia Britanica. 


0 | Containing the uſes of the Globes aud their 
- ProjeRions, the Theory of tbe Planets, Ancient 
4 ind Aoderne ; together with Aſtronomicall Ta- 
les, for 8he calculating the places of the _— 
au 


The Epiſtle to the Reader. 
and for Ecclipſes, made after a new manner, af 
far more eaſpe for wſe, then any extant. 7 

Laſtly, withoxt the ſtein of ingratitude, I ca 
201 but mention tothe World the greas favour: 
have received from the truely nevle paire of By 
thers, Richard Shutcleworth of Galthrop i» ; 
County of Lancaſter, Eſquire , and Nichol 
Shuttleworth of Facett #n the County of York 
Eſquire, not only in the furtherance of mein the 
ſtudies , but alſs in other my urgent aff aires , ani 
but for whows thu piece had been abortive,st beink, 
gotten , borne, and nonriſhed by their efpeciall ih 
wence and protedion, . a 
Reader, ſo d:ſiring a proſperous ſuceſſe to 15eÞ 
in all thy ſtudies : 1 ſhall ever remarne a ServarF” 
10 all true Lovers of Art, ; 
From my Chamber at ' 
Mr. Elias Allen, 4s Jonas Mooki 
bouſe over againſt St. | 
Clements Church in 
the Strand, 20. of 
Odcober, 1649. 
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A ' al 


| Catalogue of the Chapters 
contained in the firſt Part. 


up. I. 4 Short Introdution into the parts of A- 

| ritkmeticke. | 

2p. 2 eAud:tr0n in Integers «nd Decimalls, 
Mp. 3. Subſtraftion in oy ard Decimals, 


ap. 4 efadition and Snbffrattion of (ndicer, 

aps. Of Advultiplication, 

ap. 6 Of [iv1ſpon. 

Þ 7. Of Redwutlien, 

vp.%, Of Arithmeticall , and Geometrical Pro- 
portion continued, 

up 9. Of Gee. Proportion diſcoutinued, or of the 
Golden Rule, : 

p.10. Of the 1ouble Golden Rule , or ( omponnd 
Kule of five Numbers, 

np. 11. The Rule of Partner ſip, or Fellowſhip. 

'ap.12- Of Altoarion. 

hap, 13. Of divers w/efull Propoſitions concerning 
the compufirion of Medicines. 


Yhlap. 14. The Rale of Pofption, 
Chap.15+ 


PL 


Chap. 3. Of Subſtrattion, 


Chap. 15. Of (ompennd Intereſt. 

Chap. 16+» Of Frattions. Section 1. Of finding t( 
greateſt common meaſure of two Nu 
bers. 

Chap. 17. The wſe of the Togarithimes in « far mi 
eaftcr manuer then formerly , as « 
generall Rules by them for Compon 
Intereſt, eAnnuitics, Ofc, at any r4 
de fired, 

The Canon of Logarithmes i alſo im every mans han 

but their perfett oſt in decimall Fraftions keowne 

a few ; { have therefore awplified With Examy! 

what CMMr. Onghtred hath briefely delivered is k 

Clavis eoncerning them aud Compoana Ir tore fl wit 

e-Tnnnities, being of ſingular uſe, and ſpreay perfo 

mance, Sch, 1. Of the Logarichmes, 


Upyg— 


A Catalogue of the Chapters contal 
ned inthe iecond Pact. 


Chap. 1. Of Notation. 
Chap. 2» eAadition of Rational Species both ſimp'l 


and compennd, - | 


Chap. 4 Of Mmltiplication. 
Chap. 5- Of Duviſion, | | 

Chap.6. Of the fowre Parts of Num-ration © 
Frattion 


Fraflions in fpecxes. 3 
Chap. 7. The partrof Namerationts ſimple Surds, 
and Surds { ofſicke. Sc. 1. Of Ad- 


ditian and Snbſtrattione 
will Chap. 8. The parts of Nnmeratics in Componnd 
4 Swrds, Sect. 1. Of e Addition and 
on | Subftrattion, 


raf{Chap. 9. Of Aquation, awd firſt of the Tavention or 

| finding out of it, Se. 1, 

ar Chap. 10. Containing ſeveral corſiderations of 'two 
| Nawnbers and © neſtion: thereof ( de- 


ne 
0p duced from the Chap. 1 1. of the Clavis 
uk Marth. ) wherein all the former Rules 
wit in this Booke are prattiſed, being wſe= 
fo fall for the managing of an AE qua- 
| 1103, 
Chap. 11. Containing mary Lnuefitons of ſeveral 
ſubjetts, 
a. __ _ | - 


WRcader, for the literall, and ſome other miſtakes, it- 
will be in thy power to corre. 


V2 as Page Be line 14.reade 30 twice the fiſth, alſo p. 89. 
|. 13. reade for frft, fifth, fifth, fir, and the line fol- | 
lowing doubled into the third, the relt fellowethat | 
the end. P- 172+ Campharatum for Campla. | 
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A ſhort [ntroduftion into Fa 
pa of Arichmeriques, = | 


if W/2\ 7 "Sa Rithm-tique iS PE art a num? 
mo 2 bring well. ; 
W. The Subje8 of Avithmes. 4 
; #2 tique is Number, as that unto, 
— Which all the. precepts and if 

; 4 duqrine of the Art of compu-, i 
ation n( whether by numbers whole; or Ty hath Tt 
z particular relation. - 

2. eArithmerique is cither þ couple or comparative: , 

3- Swwple js:thit which pa "Y fimple 
nature of Numbers, | 

- 4+ Numbers that, according to which any thing 
s numbered, SR it tbe corpinnnt or incot- 
poreall. | 

-. According to. an unit any thi; nfo who one, 
s one God, one wife, onedilh of meat ,, &cg 
This 1s according to Raw: : the Ancicms ſayhaty 

) 7 B WY", 


FS, 


— 4 
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vnity 1s the beginning of Namber, yet no Number, 
According to the number, two things are ſaid t 

|| betwo, twoſtarres, twomen. &c. 
'8 5. Number is either whole or broken, 
| - Whole we call [ntegers, fromthe Latin word [nte 
| gram, and broken Numbers Frattions. 
| 6. A whole Number is cither of wnity, or of mul 
" | $1tade, 


7 An unity or nite js the beginning of mnlt; 
FHAt. 


8. Hultituge is the colletion of wnites , 1; 
T,1,1,1,1,1,1,1,1,1- areequall to 10. being collected 
rogether. 

9. Frattions ariſe from the diviſion of the unit 
ifito parts. Number ſimply conſidered cannot be lefl: 
then unity. But when it{ignifieth any other thing or 
Ynantity, then wn reſpedt of that Quantity, ic may be 
divided into leſſer parts, then that one Quantity : As 
'' _ eneyardbeingdivided into four cquall parts, the hall 
| of that yard islefle then one , and is ſet downe as 
f frattion thus, 2. 

- xo. In Numbers of any ſort , two $ Notation, 
things are to be conſidered, Numer ation, 
11. Notation tcacheth how to deſcribe any num- 
þ berby certaine notes or charatters, and to declare the 
i value thereof being ſo deſcribed. 
j This Notation is that which ſome called NN wme- 
vation, 
' 22+ But Naeweration (herc) igthat, which ar 
Þ Cnc 


ne Ong 


The Introdathios. Z 
ber, Þ cheth how from Numbers given to finde out another 
id rrequired, and which (as isafterwards declared | cons 
fiſts in the Compoſition and Diſſolation of $ 
13. Notation\, 1. Certaine and Determinate. 
Int4(as it is here con-<'2. Uncertaine, Undeterminate, 
idered) is, 0 and Arbitrary. we  . 
vul] 14. Notation certaine and determinate ; I here 
call that moſt excellent invention of expreſſing all 
I Numbers whatſoever by theſe ten charaRters. viz. 
1,253 4,5,6;7,8,9,0- whereof the firſt nine are com- 
I monly called figures , and the laſt a cypher; which 
 fignihes nothing,bur only ſerves to aiigment a place. 
| 15+ Theſe 10 (haratters for the expreſſing of all 
Nwmbers are ordered into certaine places proceedin "g 
4 from the right hand towards theleft in a decum 
> orff progreſſion; ſo that the firſt ag is of Vnites, the ſe- 
/ be cond of 7 exnes, the third © Hundreds, the fourth of 
Ag Thow/ands, &c. .\s here you may ſee in the Example 
halfff following, where the order of the places is noted by 
1s af the letters of the Romane Alphabet, and the value of 
them by the Capitall Numer letters. X for the 
place of Tenzes, C for the piace of Aundreds, and M 
en, for the place of 7 honſands, 8c, 


B 3 


4 
LEE "4p_o uw [ bj "h...6f: ec. dc' b 7 
; |  ——— CEE I ————_ —— ——  ———— 
2'ſ2/ 3 45 6 58 9 ot 2 3/4 5 67 os 9 
mm. m; mm. m. mm. m.. mm. m. mjm, m. m2 X £| 
mm, Brolin, mM, nm. m..mm.m,. m|C A ? - 
|), m. Mmm, m. mm,m mC X, 6 
mjn m. mm.m, mC_ X ns | 
m |mN, m, m'C & * 7 
m|C X | | | { 
; Þ---1 
* 6; 6 ON 
& | | | 
"4 | | | 
the ſixth/the fifrh'the 4:þ./the rhird'the 20. {ye gr 


| bove 10and under a-306. with figures under b in the 


Three figures as 789 it ſignifieth ſeven hundred eighty 
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period 1speriod 13/period is|period of period |,,:1.8 
of thoul:|of cthoul:;of thoui {thouſan: of thou Unites, | 
of thouſtjof thoul;'of thoul:Jof thouſsjlands. 
of thouſ:jof thouſ./of thouſ:} or 
of thouſ-jof thoaſ: or millicns 
of thouſ:ſor mill theuſa is 

of -m1il-{of mill : ofnii'l.6:/ 


EA. += | | | 


———— 


A - _ —  — - 
——— ——_——_— OC _— I 


17 From henice all 2 wantiries take their Denc- 
mmarnon, 

All quantities under the number of roare expreſ- 
ſed by figuresnnder (4 \vr in the unites place , all a- 


cennes place, and wir cyphers gr tgures in the place 
(a) that is tennes 2nd unites, and ſo of the reſt. 

If the quantity confilt of two tigures, as of 57, it 
ſignifieth fifty ſeven, as if it ſhould be 5oand 9. if of 


and nine, as if it ſhould 700,80,and 9. and after this 
manner 


The Introduttion. 5 


manner are all quantities valued that falln the. firſt 
period. | Ta Th. 

19. If the quantity fall in theſecand, third, &c« 
as conſiſting of more then three figures, note this al- 
waycs, that after you have diſtinguiſhed the figures - 
into periods, as in the Table , rhe figure laſt in each 
p:riod givesdiſtinction or. name to the reſt in that 
period,as 75:321. {ignifieth 75 thouſand; 221-8 325- 
\K 317 ſignifeth 325 thouſand, 317- Likewiſe 1:75 8- 
327: $21 ſignifie 1 thouſand of Mill: 758 mill: 327 
thouſand, 821. that ſo having learned the value of 
three figures, the values of the reſt are calily knowne. 
. 21. Thus are al). whole Nembers expreſſed in one 
ranke of figures. But Fratons are expret in two 
rankes with a little line betyeen them. The lower 
rule bejng called the Denominator, and the upper the 
Namerator;as if the 17 twentieth parts of any thing 
were to de expreſſed, it 18 thus done. © 

17 Numerator, | 
20 Denominator. 

20, Anunite, or any whole thing may be concei- 
yed inthe minde as diviſible into any- cquall parts 
whatſocyer , and theſe parts borrow their Name or 
Denomination from the number of parts ſuppoſed to 
be contained in that unite. i yu 

AS if. the ynite be conceived to. be divided into 
two parts, the parts are called ſeconds or halves, and 
the Denominator or Name of the parts will bee the. 
beure 2. thys 7. 'Se if the naite bee ſappoſed tabee 

7186) 83 £f divide 


«ls | 


—— —. 
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divided into three parts , the parts are called Thirds, 
and the Denominator 3, thus. If into 20 parts (as 
in the example before ) then the parts are called 
twentieth parts, and the Denominator 26. 

21. The number of parts ſignified in the Fraction 
15 declared by the Numerator. For that part of che 
Fraction ſheweth alwayes how many of thoſe parts 
named arc underſtood. 
 Asif anunir were ſippoſed to be divided into } 
parts , and one of thoſe three parts were to bee cx- 
preſt , it muſt thus be done , with the Namerator 1 
over the Denominat. 3. viz, 5 one third part, which 
of one ſhilling taken as the nnite , and divided ito z 
parts 1s 4 pence. | 

Tf two of theſe third parts were to bee expreſt ; it 
mult be thus, with the Numerator 2 over the Deno- 
minator 3, viz. z, 2 third parts, which of a ſhilling 
taken as before is 8d. pats | | 


More Examples. 


\ I One halfe. + one fift parts, } parts, * parts, 4 
four fift parts, 5 five ſeventh parts, zone fourth part, 
or one quarter. | 

3 Three fourth parts, or 3 quarters, 7 one ſixth 
part, which of a Crowneis 10 pence. £ five fixth 
parts which of a Crown is 50d, or 4 ſh. 2d. 5 one 
ſeventh part, ;] ſeven tenth pares, 32: thirty ſeven 
hundreth parts, £34; rhree hundred ſeventy ar 
” | oure 


<5, w# Ch of mh 
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foure thouſand, ſeven hundreth eighty nine _ | 

Where in this laſt example, this unite is ſuppoſed 
to bedivided into 4789 parts, and of theſe parts 375 
are ſ1gnified by the Fraction. 

22: Thus are Fradions expreſt atlarge, but wee 
uſe a more briefe expreſſion of ſome kindes of them, 
by omitting the Denominators , when the parts are 
commonly known, and have names either Arrtificiall 
or Inartificiall, and that there be ſome marke or fgne 
to diſtinguiſh them. 

As becauſe the twentieth parts of a pound are fa- 
mouſly knowne by the name of ſhillings , we ule to 
ſay and write 2 8. 3 $. 48. 58-68-78 B88. 175.briefe 
ly with the Numerators only , and not fully with 
the D-nominators, thus, 3c, ?;» %;5 {55 f52 $3 362 452 Of 
a pound. 

The ſane wee doe alſo in the twelve parts of a 
ſhilling, ſaying, 14d. 2d. 3d. 5 d. 10d- bricfly 
with the Namerators enly, and not fully thus, ;,,*;, 
1!» 5» 7 Of a ſhilling with the Denominator. : i 

The like is faid and expreſt by the famous parts of Wh 
weights, meaſtires, time, &c. Weights are con;» Ji 
monly Troy, er Averdepois either little or great. 


a pound is di-Q 12 ources | 
ck TY ounce vided < 20 penny weight 
Wes a peny weight Yinto 7 24 graines, = 


B4 & 


[II _— __ —_ _ _ 
- 
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Of eAverde- I 112 pounds 2divi- C4 quarters: 
pois great one quarter >ded < 28 pounds, 
weight. one ponnd J into £16 ounces, 


Of | eAverdepois ; A pound on divi- ho 6 ounces, 
J:ttle weight An ounce Sded into? 17 dragines 


All which are expreſt in Account without Deno- 
rgpinators by the ſignes; 


A pound, !5. I | Agraine, gr. 
A ſhilling, ſs. A ſcruple, I. 
As for JA penny, d. Adragme,3. 
- _- A halfpenny,ob, | ] Aquarter,qr. 
An ounce,oz:or Z. | , Acrawn, 9. 


| A Dacket, duc. 
A Karrac& Kr. &c. 


23. From this eAbreviation of Frallions ariſcth 
thatlate moſt nſcfull invention of Decimal Arith- 
wrtique, where the Denominators are alwaycs 1 
with: Cyphers, as 10, 100, 1000, 10000, &Cc. and 
therefore the 'Denominators are quite omitted (a3 
alwayes certainly knowne- being {till more by one 
place then the figures of the Numerator ) and the 
Numerators only ſet downe. _ .. - + 

24. For diſtinguiſhing of the Decimal Frattions 
from the /ntegers,diyers men have their divers waics. 
For ſome call their Tenth part Primes, the Hundrerh 


' parts Seconds , the. 1000 parts Thirds, and marke 


them 
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em with equivalent Indices over their heads : agif 
ey would expreſſe 24; whole, and 22; parts of an 
nite;they would doe it thus, 245, 1 2' 3' 4 or 
thus, 245, 1 2 3, andthey would read them thus; 
145 whole, one prime, 2 ſeconds, z thirds, 4 fourths. 
thers doe nothing but ſera point before the Deci- 
mall parts, thus, 245, 1234, others dravww a line under 
them thus, 245 , 123 writing the parts 11 ſmaller 
igares then theIntegers. And thus much we intimate 
that the Reader may perceive the parts to be Deci- 
malls upon ſight. = | | 
Bur the beſt and moſt diſtin way of diftinguiſh- 
ng them is by a reAtanguler line after the place of the 
unit, called Seperarrix, a ſcperating line, becauſe it 
ſeperates the Decimall parts from the Inregers.: As 
n this example, where the Dccimalls have their 
Denominartions by 1 and cyphers, in a contrary 
order te the Integers, though in'fome of the worke 


{cllowing, a Comma is nſed inſtead thercof. 


The Injrodatior. 


i en nt err Rn 


hgfedch avabecdeſghi 
98 7654 2101123456789 


000000000ZJ0000009000 
' 000000090 00000000 


0 


OO 0000 09 = 0000 000 
O 0000 0 =j 000000 
©0000 "3 00000 
©0000 A 0000 
O © © . OOO 
© O O O 
O © 


25+ Obſerve in this Table that there are four Pro- 


/ ercſſions thoſe in the figures above, which are called 


Indices proceeding both wages from. unity are 
Arithmeticall, the difference from thennites place 
being 1- both progreſſions being the ſame from 
unity, though contrarily : the lower is a Geometri- 
call continuall proportion from unity both wayes, 
eyery degree or place being ſucceſſive 10 times more 


then other. 
AS the Series of the Numbers from Unity arc 


continued in a decuple prepertion from the right 


| hand towards the left, ſo their value do decreaſe inthe 


fame proportion from unity, as the other do __ 
| above 


The Introduien. 12 
bove unity;for let 3210,123 be a number given and 
and with his letters thus, 
b. equall to 10 a. a. cquall tovo0Þ”o6>"dbavebc 
v. equal] to 10]e.)e. equall to 10{b. 321 [1 23 
and jb equull ro 10'c. 7 R 

Againe, . 

a. equall 10. v. 27. Henceit follows that 
4. .cquall ';, v. decimalls are fet downe in a 
b. equall 100. v. retrograde order to integers, 
b. equall -.v. for if you were to ſet downe 
n integers 7c00 and 39, it would be thus, 7030. = 
Bur to ſet theſe downe in decimallsit wou!d bee 
na retrograde order, as if you were to expreſle .- 
nd ,3;it would be thus 0307. 

For the unite or one integer, 1s alwaiesunderfſtood 


— = co 
1990 


o-ſto be divided into parts, bearing the denomination or 
-{name of the place of the laſt figure in the decimall 


re 
CC 


tration. —— 

As o'r ſignifieth one tenth part as if it were wric 

© ar large thus 7; the denominationof the 

place being renths, as the firſt place from the 

unite rowards the right hand, and noted inthe 
former example with (15) 

So o[12 Ggniticth 12 hundred parts, as if it were 

© written at large thus ;3. che denomina- 

tion of thelaſt place being noted with 

(1c0) under the lalt figure 2. 


T7 The Introdyltion. 
"-o[123 ſignifieth 123 thouſand parts, as if it 
Were written at Jarge thus, ;=2z» 
© 


oO 


o Were WrItren at large thus ,42,,. and 
o ſoof the reſt. 
O 
29. Ciphers b<cfore integers or after the decimal 
parts ſignifie nothing at all, butafrer the integers 
and before the decinull parrs ( that are next to The 
fſeperarrix on either ſide) they retaine their force,for 
the makirg up the places, whereby the valu:s of the 
other figures are ſtimared. 
. As 00020001. ſignifieth but r. 
& '10000000. 1 onifieth but 3; part- 
| 30. And therefore in writing of decimal parts, 
ler the ſeperatrix be alwazjes uſed, and ler the void 
places (if there be any) beall filled up with Ciphers, 
and the place of theunite it ſelfe fer downe though 
there beno integers. | 
21+ The Index of unite is put to be o. as inthe 
former example, and the Index of any other place | 
fromunity is knowne thus, in Integers abate 1. from 
the number of places from unite, and the number re- 
maiming 1s the Index to be written downe 1n 4 grea- 
ter figure as the Index of 3. in this number 73921. 
Is 3. of 7.184 of 2,1 I. taking their RY 
rom 


6 


011234 are 1234 enthouſand parts , as if it. 


t it 


The Intrody lion, I; 
from their diftance in places from Vmrty. . : 
In decimalls,, the juſt number of decimalls from 
unity, 4s the Index to be written with a ſmall figure 
35 the Index of g. in this decimall 0173921. is (3) 
of 1. is (5) of 7. is (1; Theſe Indices are of great uſe 
in the finding out the.crue values of numbers in Mul- 
plication and Diviſion, as ſhall be after ſhewed. - 
The Learned Mr. Onghtred. in his new Clavs 
Limata expreſleth the Indices, 'of {ntegers, Aﬀfirma- 
tively,and of decumalls Negarively,and fo addes and 
ſubſtracts them as in Colſick nungbers,buc becauſe ix 
would alittle tronble the new beginner ro be told of 
the addition of fignes , 1 mean of + and -; Out 
of that ground I ſhall after ſhew ſome few rules that 
with-ſmall practiſe will pertorme the ſame. - 
3 2- The reaſon of theſe Indices ( they mcreafing 
in: Arithmeticall proportion , as the numbers under 
nercaſe in Geometricall proportion) is plaine out of 
Mr. Omgbtreds Claus Limata, Chap. VI. _ 
.  Arithmetxcall proportion working that in Addir 
tion and Subſtration, which the other doth in Mul- 
tplication and Diviſion » | 2 ; 
And you may obſerve , that. in all other parts of 
Arithmericke as in the Logar: Where by the learned 
advice of our Countriman Mr. Briggs the Log. of. 
1. or unite was put to be a Cipher, and the-Log. of 
10. tobe 1. &c- Asalſo in the; Sexagenary account; 
whete for degrees the Index is ©, and foto increaſe 
both wayes Theſe Indices have,che fame works, ' 
| "aa, 


- 


T4 The Introdutioni 
and of the ſamenſe as in Decimalls. = 1 

I am plainer in this decimall way , for the greafÞ 
facility it brings with its praRtice in all the parts offi 
Arithmericke ; Aſtronomy , and the reſt of the Ma 
themaricks: | 

In practicall Arichmericke , if che firſt inſticutio 
had been in Decrimalls, we had never been troublc 
with ſo many fraions;it were yet worthy the name 
of Reformation to cauſe the fractions of mony anc 
weight to be altered : And as concerning the caſe in 
meaſure, Surveyors and Land-meaters , who uſe they 
decimall chaine, and thofe whouſe adecimall foot Ye 
yard or ſcale can beſt certifie upon experience: It mayſq 
be ſhortly ( if other my occaſions hinder not) I mayſſa 
publiſh ſome Tables , after the twoſt eafie andfſth 
methodicall way hitherco thought or, cowards theſſ 
ready obtaining the true place of any of theffth 
planets in this decimall way ; chat will be aff 
ſufficient teſtimony of the eaſe chereof in Aſtro-fſ by 
nomicall calculations- Thus much for an Intredu-{m 
Qtion into Decimall Arithmerick: 

34. Hitherto hath been ſpoken of Notation cer-f| (c 
taive, and determinate, both for Integers, Fraltions, fi th 
and decrowalls, | Mm 

Now 
Notation nucertaine, wndetermimate,and arbitrary 
js when any quantity, either Magnitude or Number,ſ] ar 
whole, orbroken,, for the time preſent (or during be 


the working ef a queſtion) is noted by any _— 34 
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 fthe Alphabet, as by A.B.C.D.E.&c. And when the 
eaF/Queſtion is ended, and another in working; the ſame 
ofletters may ſignifie other magnitudes or numbers, 
{aY:ccording co the will of the Arithmetician. 

25. The letters thus arbitrarily ſignifying magnt- 
ontudes or numbers, are called their Species, and the or- 
tering theſe in Arithmeticall forme is called in Lz- 
Ative Arickmetica ſpecioſa or Logiſtic ſpecioſa, and in 

Engliſh I call it, Arichmetick in Sperres. 
nf 36. The expreſſion of quantity or number in this 
heYway is moſt dodrinall and of great eaſe;for as inthe 
t Ylecond part you ſhall finde that any Arithmericall 
ayqueſtion propounded , though otherwiſe very difft- | 
ayſcult, may ea(ily receive fuch a teſolution in Species, 
1dFthat theteby in numbers when you pleaſe it may bee 
beYanſwered ; beſides the infinite helpe to memory in 
helthe invention of many rules therein. 

1 th As in Sec. 28.any quantity may be expreſſed 
> by letters, as 48. whether pounds, yards, or miles, 
u-£ may be expreſſed by an A. or B. &c. + 
| 38. The figne of Addition or Affirmation is + 
-£ (or pl. for plus more) as, + A, whereby is ſignified 
#, that any magnitnde or number noted by A, is affir- 
med to be, and ro be added, fot 34 more by 34. 

39, Theſigne of SubſtraQion or negation is = (or 
” for anus ſeſſe) as = B, whereby is ſignified thae 
ry any magnitude or number noted by B , is denied ro 
be, or to be wanted, or ſubſtrafted , fo - 34lefle by 


134: 
y+ The 


16 The Introddflii:. 

The figrie alwayes belongeth to the magniuie or 
number following ic. 

And every Magnitude or Number which hath nor 
the ſigne-prefixed before it, is underſtood to have 
the ſ1gne + althongh it be not expreſſed. . 

The figne of /dwultiplicarion (if any beuſed ) is 
this ».; the difference of this ſigne from the {igne of 
Addition is, that of Addition is St. Georges Crolle, 
this is St Andrews, but moſt commonly letters are 
zjoyned together by Multiplication without a (igne. 

The ſigne of GIN = this =="; 

Example. BYC-—A to be read thus , Bunore by 
Cyis equall to A. 

- Solikewiſe B-C-—E this tobe read , B lefle by 
C,is equall to E. | 
;  Sein Numbers ſuppoſi ing Btobe 12, and C to be 
3. then A will be 15, and E 9. thus, 

12;+ 3==15:&:12- 2-==9, 
- Thus we have done with the Notation of Quan- 


- tities both io Numbers and Species; 


: 40+ Naweranion is that by which two oumbers 
given we doe rightly tinde out the third., and 
FL commprebended under ( ompoſirion and Diels 
tion, . 
— Compoſition comprehends Addition , and 
Muriphication; Defoe , Swbſtraltion and Di- 
aViſsow, ' 
"Addition and Subſtraftion being eas. the 


prime and ſimple parts © of Nameration; Mmttiplica: 


$108 


Lo —— — 


© Ceaine and Deterwinate, and that more. generally; as in certaine CharaFers, 1 23 40, &#, 
4 Notation, pore (yecially in integers, as I« 2. &s8. or Fraftions, as £. :. &e. 


: Ufertaine and Arbitrary, as by any Letters of the Alphaber, A, B, Go D, Ee. 
< 
C Simple, which 
confifteth in 


Inthe compeſs- 5 Simply in Mddition ——— —- ; : 
jg)» and tha > pond 6 in Melnglaaiaa © Which may bee called the GrvefSr of Numbers. 


he diſſolmti- F Simply in SuwbftraQion — Þ..... : 
» of 4 lke-$ Compounded in Divifew C Which may bee called che £»«//i5 of Numbers. 


viſe, 


[N wweratio 
' confiderdl. 


C2 nabity, cantity, which is the ſimple confideration of the difference of two Numbers betwixt themſelves. 


Ty ; alt 
Comparative ({rithrwerical ] Continuall, as 2. 4+ 6+ 8. Io. the differences being equall. "© 
in the Ratio : nſiting 4 » 43 3+ 4. 8. 10+ the ſame difference being betwixt 2and 4. $ and 10. ar 

'E of 3 which 18 the he kme dit- B 
conliderat- | treiccs al tie) 

on of Nun-. Nurbers _ 

oe | Gepatrical con-(} ( entinued , 28 2.4. 3.16. &c. the like reaſon being betwixt them all. ſ 

l : clves, | fiſtÞ inthe like JD/continwed , as 2.4: : 8.16. the like reaſon being betwixt 2and 4+ as Sand Þt 

and to gd hal, or divifon } 16 commonly called the Rule of Three, or the Golden Rule, which is cither Þ f 

purpoſe 5 | of ſarobers, and dire, reciprocall, or compounded. KC, 

& Either, L1SC er | It 


Placethis|able in the £ 


——_—— — A a ed + 08 
* IDs. 994 


rſt Alphabet Fol. 17, at this Marke, 4 


— TT $ 
a ey "5 
Een - L 
V P, Mo: $a w Re LE _ -- - 
wr + wh T2 IRE I: 1.6 vt f 46 PI, At. S. H2 Pe Pl RE et Dp, 
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tion, and Diviſion the Conjun& ; and now weeare 
16 procecede to the reſt of che worke ; No 
But for the better remembrance of that which 
hath beene ſpoken , and the more eafier underſtand=- 
ing of that which hereafter is to be raught , ir ſhall 
be neceflary to give a Breviare of all in this little 
Table annexed , to be diligently obſerved , and un- 
princed in the memory of him that would defire 
with ſpeed to be an nnderftanding, Ariehmeticians 


+ 


Thus having ſhewed (asit were) the ſummeaf 
ll che Arichmerician's taske ,- wee wilt proceedeto 
declare the manner of operation in all the parricu- 
ars mentioned,obſerving thisorder in this firſt part, 
viz. Firſt, of the foure principall parts of Numera- 
lon, viz Addition, Sabſtration, Multiplication, and 
Divition , in Integers, and Decimalls, with all ſuch' 
ate rules as may advantage the memory herein,then 
{F Proportion. Laſtly , the ſame fonre partSagaine, 
frations, and parts of numbers ; and then to the 
kcond part in Species, and ſojby Gods affiſtance,' 
aſſe through all the uſefull parcs of Arichmerick in' 
dere | | 


= 


& Cara 
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ovtins. ſh 


— 


CHESS. IT 


Addition in ] ntegers aud Decimalls. 


Wa Dditios is that part of Nam- 
DEF bring or Nwmeration, whereby 
F two or more numbers are ad- 
ded together, and fo the toral! | 
1/8 - & or ſumme of them is formed. 

iſt | OY | 2.- For the eaſie apprehen- 
| dingof Addition, and SubſtraRion , conſider theſe 
WI, pricks ſtanding direQly all in Rraight lines , which 


n wee call Rancks , and every prick one directly over 
JJ another, which wee call Fyles. | 
['8 2- In Addition of numbers, * *- * *»- © 
i; the numbers tobeaddedareto * * * + 
| | befootderlyplacedin Rancks *' © OT 
$5 and Fyles, as thatall the figures * * + * * 
me of the ſame place , maſtever Ranck. 

ſtand in the ſame Fyle, and then a line is to be drawn 


under them. | 
4. Then beginning at the right hand Fyle, all the 


figures thereinare to be added together , and their 
ſumme, (if ir.con(iſt bur of one gure) is to be ſub- 
ſcribed under the line, and in the ſame Fyle, the ſame 
muſt be done in every other of the Fylcs ; but if che 


K1mme of the places or Fyle conſiſt of two figures, | | 
that 


Wn 


the 
1eir 


ab- 


me 
che 
res, 
hat 
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that is, amount above 9. then the right hand figure is 
only to be ſer downe , and the left hand figure to be 
reſerved, and added to the next place or Fyle, 

' 5. In Addition all the Nambers taken together 
zre equall to the ſumme, | 


| Examples. 


| \8 844 LY 
5.2 G6) 3 ( RW ms 


56 7850 345 II2345 
98 ; 382 98 298k 
I 7883 I 32972 
3099 5498 
[2 95T 
: — 83 
3 __39Vx 
I14909L 


E xplanation of the E xamples. 


| In the firſt example it is defixgd that 42 and 56: 
may be added together, fetting them as in the exam- 
ple in Ranck and Fyle , ſo-that alwaies unites may 
and under unites ; wee ſay in the laſt Ranck, 6 and. 
2 makes $8, which is {ct under the line in that Fyle, 

en 5 and 4 makes 9, ſet under his owne Ranck. _ 
In the ſecond Example, it is deſired to adde 9851 
ind 7850, and 192, in one ——_ ſetring nates 1n, 


2 One - * 


' the numbers tobe added are to * * * 


— 
be 


CHavp. II. 
Addition i ] ntepers and Decimalls. 


Daition 1s that part of Naum- 
bring or Numeration, whereby 
two or more numbers are ad- 
ded together, and fo the total! 
or ſumme of them is formed. 

| | 2. - For the eafie apprehen- 
ding of Addition , and Snbſtraion , conſider theſe 


another, which wee call Fyles. 
3» In Addition of numbers, * *- + »- © 


be fo orderly placed in Rancks * . * 
and Fyles, as that all the figures * * + * 
of. the ſame place , mnſtever Ranch. 
ſtand in the ſame Fyle, and then a line is to be drawn 
under them, 


4. Then beginning at the right hand Fyle, all the 


figures thereinare to be added together , and their 
ſumme, (if ir.con(iſt but of one figure) is to þe ſub- 
ſcribed under the line, and in the ſame Fyle, the ſame 
pnuſt be done in every other of the Fyles ; bur if the 


K1nme of the places or Fyle conſiſt of two figures, kn; 


that 
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that is, amount, above 9. then the right hand figure ig 
only to be ſet downe , and the left hand figure to be 
reſerved, and added to the next place or Fyle. 

' 5+ In Addition all the Numbers taken together 
are equall to the ſumme. | 


' Examples, 
M | TS 
fe) 42 9851 1646 981275 
| 98 ; 182. 98 -298r 
1 17883 I 32972 
ſe :; 2090 5498 
ch | | 2 95T. 
oy _ 83 
3] _;__39Vx 
S I14909L 


E xplanation of the Examples, 


\ In the firſt example it is deſized that 42 and 56- 
may be added together, fetting them as in.the exam- 
Jple in Ranck and Fyle , ſo-that alwaies unites may 
and under. unites ; wee fay in the laſt Ranck, 6 and. 
2 makes 8, which is {ct under the line in that Fyle, 
en 5 and 4 makes 9, ſet under his owne Ranck. _ 
In the ſecond Example, it is deſired to adde 9851, 
ind 7850, and 182, in one ſumme, ſetring unites in, 
6 5 : _ 


20 Of Adiition, 
one Fyle, and thereſt as in the example.I ſay 2,and o; 
and 1, makes 3. to be ſet in the ſame Fyle ; then} 
ſay 8, and 5, and 5, makes 18. I ſet 8. in that Fyle; 
but carry the 1. to the next (which 5s to be obſerved 
in all) then I fay 1. chart I carried, and 1, and 8; and 8, 
makes 18. I ſer 8, in his Fyle, and carry 1. Laſtiy 1, 
that I carryed, and 7, and 9, makes 1 7. both which 
are {er downe in their proper places, as in the exam- 
le. 

The reſt of theſe examples are wrought as is (ct 

downe. 


Addition in Decimalls 


There 1s little or no difference from the former, 
only alwaies ſetting unites in one fyle,then rhe (cp: 


rating lines will follow direMy one under another. 
£E xamples. 
$542" 1200 39*OI23 | 
(1) 4929125 (2) 751 / 
91<7810 918925 
51898921 227891 
93167056 998*2364 


Nothing is obſervable in theſe Examples but that 
n the former the voide placesare filled up with Ci 


de; 


phcrs, according wo Chap. 1.Sect.zo, the latter is notY® 


only 


Of Addition. 21 
only in theſe as jn the former, obſerve Ranck and 
Fyle, and march or proceed towards the right hands 


J Addition of Frattions where the Demominators 
; are omitted, 


i L444 EL +. of Lon «a 
"I 135-178, 175-15—2—ob 1z—g—13—1f 
Br) 95-11=2 7-11 —9g.>-0 221111001 
tY__ 2-309 (2) 30-00—0— © 1 5—=10=—lI——z 


h_—_ 


234-145 7 71=11 =! ob 251 —7—44>—18 
13110 =19-—0 


454-09 — g—0 


Obſerve alwaies to ſet figures of the fame den 
mination in the ſame ranck, and then by Addition 2s 
before, ſumme up every particular row, and as ma» 
ny unites muſt you beare to the next denomination, 
35 there be numbers of char denomination in that 
tollowing + As in the firſt Example, I lay 9. pence, 
nd 2 d. and $.d. makes 1 9. pence , 11 whica I fide 
1 ſhilling contained , and the Remainder 7. I fer 
downe, and carry 1 ſhilling to ſhillings ; then I fay 
I: ſhilling and 5. 1s 6. and 1. $7. and 7. 1s 14-1 fer 
downe 4 ſhillings, and carry 10. then l ſay 10. and 
19. 18 20. and 10. 1s 3o ſhillmgs, that is 1.1.10 s. I 
ict downe 10.s and carry 1.1. which 1.1. is to be ad- 

ded to. pounds, & pounds are alwaics added together 


12 


; 35 if they were whole numbers, 
14 Now inthe adding of pence together,for helping 
C 


3 of 
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of the memory , it is beſt to marke every ſhilling by 
a-point, as in the ſecond example. 

The third example being of Troy weight , chere 
15 no more difficulty then in the former, alwaies no- 
ting thus much to have a.care tocarry ſo many of the 
former denominations as are contained 1n that row 
you adde up, and ſet downe the remainer. 


a. ——— — 


Le ——— 


CHAP. TIL 


Subſtraction in Integers and Decimalls. 


Numeration, where one 
number is {ubſtraced or 
taken ont of another,and 
ſo the Remainder 1s got- 
ten, which 1s alſo called 
Sa —AHD the difference or exceſſc, 
APY ES V4 2, In ſubſtracion of 
| numbers, the leſſer is to be 
ſet downe under the greater, as in Additien, orderly, 
obſerving to ſet unite under unite in ranck and tylc 

and a line is to be drawne under both. | 
3» Then beginnins at the right hand , the parti 
cular difference of each place , are tobe found by 
\ubſtracing the lower figure from the higher,and t« 
be ſubſcribed in their proper places. . 
| LC . 4- ul 


»& Veſtrattion iS thar part of| 
/2 


Of Subſtration, © -- 
4. But if the higher figure be leſſer then the low 
er, 10» muſt be pur to the higher figure , that the r&- 
re | mainer may be taken and ſubſcribed, and then in the 
5- { next place toward the lefr hand, either the higher fi- 
1c} gure 1s to be accounted 1 lefle then it is , or elfe 
w | ( which is more uſtall ) che lower figure is to he ae- 
counted 1 more then it is , and then the ſnbltraction 

15 to be made. | 
| 5: In SubſtraRtion, the number to be ſubſtracted 
together with the difference, are <quall to the ryum® 
I ber from which the ſuhſtraftion is made, 


| Examples of Subſtrallion. 
of | : ? 
EF. . T9 456 ; , 4562 ,, 513217 1647 
Y (1). 32 (2) 321 (3C I 368 (4) 15 9832 (6) 1588 
1d 26 Rem. 135 3194 353335 59 
: (5) 


cl inthefirſtexample it is deſired toſyb- 1ooocey 
ot ſtra&t 32. from 58. I ſet 32. under 58.1 325782 
veE ranck and fyle, then I ſay 2. from 8.reſts "54218 
y,f 6 and 3. from 5.reſt 2.which I ſet downe, * ; 
le] as 1n the example ; in the third example ir is deſired 
to ſubſtra 1368. fxgpm 1562. the which after it is 
ſer downe is done thns , $. from 2. Icannot , and 
therefore I borrow 10 to make it 12.4nd there re« 
mines 4 to be ſet under theline in fyle , then I ſay 
one that I b-rrowed,and 6. is 7. whichTcannot take 

C 4 - >, mo 


by nw 


= of Subſtr aftion. 


my Ffroms, butout of 16, thereremaines 9. then ane 1 


borrowed, and 3,is 4, which from 5, reſts 1. Ang 
= 1, from 4, reſts 3, asin the example. 

- Ttany numbers asin the fiftexample þe tobe ſub- 
ſtraced from 1, and Ciphers, as it ſometimes falls 
our indecimalls; but moſt commonly in the Loga- 
rithms,make the laſt figure <quall ro 10,ſetting down 
the remaine, and all the reſt make 9. as I make 2, 19, 
by ſetting 8, under, and all the other g,by ſetting the 
remaine. | | Co 


Of Decimal. 


5- There is noother difficulty in Decimals , ob- 
ſerving to ſet unite under unite. % 


1345780 5382750019 
125812 46380057 « 
1219968 5$33636'99449 


6. If thedecimall fratiens haye not an equall 
pamber of figures, the voide places are tobe ſuppli- 
ed with Ciphers eſpecially in the upper number , or 
to be underſtood tobe ſo ſupplied _ 


oY Let 4363743 be ſubſtrated from 472+ 


Foure Ciphers are} 472000 Or to be? 472 
tobe put to the > 4746374 under- > 436374 
greater thus = 5428*3626 ſtood thus 42 812 626 
=: | | SQ 


- LE) 


a <q. yg. ry oe 


ul 
"Y 
or 


-Q\ 


which with 11 makes 17 to be ſer downe, asabove. 
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Of Subſtraffion, *- 3 

Soin 635% Thus 65*200 53244 Thus 532,64 
theſe 48*375 fully 485375 214 fully 214/00 
16*$25 1625 318464 31864 


Subſtrgftion of Frafſions without Denominators. 


7+ If the number out of which the Subſtradtion | 
$t0 be made, be inany of his Nnmerators too little 
for the number below it , you' maſt borrow one of 
the former , and adde toir : as if in pence, you muſt 
borrow 1-$ or 12,in ſhillings, 1-1. or 20.S &G 


Li L 4, 6.46 
375—11 5 T[754q—11— 30 

$0) 132=9==4 (3) 98213 =$ =o 
243 Ta—b. DIET 


As in the ſecond example I am to make 5,d. from 
14,d. becauſe 1 borrow 12, d. reſt 9, then 13,5- and 
1.$. I borrowed makes 14- which from 31, reſt 17, 
becauſe I borrowed 1,1. or 20,8. then in ponnds; 1, 
that I borrowed and 2, is 3, which from 4.reſt 1,8&c: 
and ſo on as in whole nunthers — 


And note heere, thar it is better to take the lower 


from that you borrow,and adde the remainder to the 


number ſer doyne , and write the ſumme in the re- 
maine ; thus to ſay 5 from 12 reſt 7, with which 2 
makes 9 to be ſet downe , then 14 from 20, reſt 6, 


SV 
p * n 3 Lo 
, x 


a 


Of Subſtrattion. 
Atore Examples. Of Troy weight. 


- I. s. d. ob. L oz. d. gr 
Received 7854-11- 9- ob N(4) 179-137: 


(3) 321-15- 5-0 ff 15-11-1920 
Didbarfed - 781-19-8=1 Eng, 0, BR. 
SP 983-00- I-O Of T ime. | 

- 783 11 10- : da. ho. mijn 

Summme = 2870= 7-1-0 2(5) $12- 13 - 15 
Remaines ©4984—4-8-o0b> 112-16 — 45 
Proofe 7854-11-9-oby 199-20— 30 


8. The proofes of Addition and SubſtraRion are 
as followeth : in Addition caſt'away all the nines© 
your feverall ſumimes , and calt away thenines o 
your whole ſumme , and if the remainers be equal], 
you have doneright,as in the ſecond example of Ad- 
dition you' may. ſee the proofe fet downe to be 3. 
And note that in caſting away 9, if two figures a 
mount above to, as if itbe 13, carry 4 tothe next, 
it 15, carry 6 to the next. | 

Theproofe of Subſtration is, that the lefler mum- 
ber and remaine mult alwaies make up the higher 
nunber , which is ſoone done'by Addition, as the 

proofe is ſer downe in the third example of Fracti- 

ons-undenominate. OO 

9, And heere the yong Arithmetician may _ 
| | ds me. i Mme 


- 


3 
Fre Lars 
Sx”; 0 


. pR_—_y 


ih RNV ies uS TB dS .L__ ww owS wy rw= 2 WH Fail mw © 


ſome comfort , for that he can now worke ſome 
queſtions of uſe by Addition and SubftraQtion only; 
Example, one faith my Father was berne in the firſt 
yeare of Henry the 8, how long, or how old would 
he have beene in this yeare, 1648? 'I finde chat Hdew- 


7 the eight began. his Raigne in 1509, the which be- 


ng ſubſtra&ed from the yeare preſent 1648, '\reſterh 
129, Which is the rime ſince , and would have beene 
the age of that man if he had lived.) © © 


1. And he may ſumme up the ſeyerall Pages of an I i 


Accompt booke in 1.5 and d. he may likewiſe rell 
the difference of any two numbers, as in the laſt ex- 
ample of plaine numbers ; how long ſince 1583; 
the yeare that the Spaniard thought to have invaded 
England, which being ſubſtraced from 1648, reſts. 
PR, l em. 2 
In the third example of Freftonsundenominate, 
if 7854, 1. 11,8: 9,d. ob. were given inftock , you 
have'disburſed ar ſeyerall times as appeares 2870, |. 
7,8 1, d. which ſubſtraRed from the Principallreſt 
4984, 1. 4,5. 8, d. ob. yet remaining to account for. 
9. Of Bypartition;. T muſt heere alittle digrefle 
from the order, and teach how to take thehalfe of a- 


ny Number, or to divide a Number by two , which - {| 
isrhuszif rhe Number conſiſt of even figures take the! $ 
halfe thereof, and fer it under the Number ; -butific Þ 
codſiſt of yneven Nambers , it you begin fromthe . 
lefthand , raking the halfe of ir, augment thefigure' 


following by 10, if the figure before were edde and 
logo on. | 
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Of Subftraftion, 


b (5) oorrgeo 4 4) 2350 s 


4862 
" 
E: | fa) 2 4505890 * 1175 


2431 


In the firſt example ſet downe only the halfe of 
each number, in the ſecond, ſay the halfe of 4 is 2, of 
71s3,of 18 159, of 9s 4, of 12is 6, and I tearmed 
8, 19, becauſe 7 was an odde number. 

10. The halfing of anv number from theleft hand 
* was ſhewed by the laſt, bur it will be of more ſpeed 
in the workes following , to doe it from the right 
hand ,, which is only- by obſerving thar if che figure 
ſtanding i in ranck next before be odde, you muſt ac- 
count the figure next after 10, more then it is , as in 
the ſecond example , beginning at the right hand 
with 2: 1 ſay the halfe of 12, ( becauſe 9 is odde) is 
'G, the halfe of 9 is 4, the halfe of 18, (becaule 7 is 
adde)4s 9, the halfe of 7 is 3, the halfe of 4 18 2» 


=Y 


— ——_ D— 


Cn A yp, IIIL 


— —— 


4 


eAddition and Subſtraftion of Indices. 


OR Addition if they be Homogeneal), 

# or alike , that is bothof Integers or 
ws Fractions 2 adde them together , the 
WS (mme will be the Index of the fame 

kinde ; but if they beof divers kinds , rake the 
TOR difference 


of | Sib foafig> ÞS 3 


diffotence of them , which ſhalt be of the ſame kind 


 rhat figure which was greater, or where rhe ex= 


| 3 WET 4-6 
Ex. (1) 4 Q)|(2)|(2)|7 
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1 19 F100 s-: 


In thefirſt and ſecond Examptes I adde up the In- 
dices, keeping the riature and kinde; in the 3,d. and 
;, d. I rake the difference ſetcingir downe to the 
kinde of the greater figure. 

' 2+ For Subſtration, placing them one over this: 
ther, (and it matrersnot whether be greater) then! 
1s there two varieties, and of each variety twocafes: 
for the firſt they may 'be both Indices © of Integers or 
ecimalls, and the higher figure iseither greater or 
leſſer then the lower, or fecondly they may be of di- 
vers kindes with the ſame variety: Now if be 
both of Integers ; take the difference, which if the 
higher figure be greater, the remaine is an Integer: if 
eff. ra decimall : but if both be ef decimals, raking 
the difference, it ſhall be of decimalls if the higher 
be greater; of. Integers, if lefſer. 
s 4& (5) (4) In che fuſt-rwo Ing 
4, 5 (4) (5) Indicesofi integers , 
i (1) (1) 7 Maineof the fn wake. 
tevers, of the latter of Deci- 
malls, becauſe of the difference of the higher figures, | 
and oof the latter obſerving thoRules | 


eſſe lay. 


"=_ 
If the Indices beunlike , that is, the one of Inte-þ 
gers, theatherof Fractions; ſetting them orderly, ft 
the one under the vther , take the ſumme of them, 
(making it alwaies of the ſame kinde that the higher 
Index is) that is, if it be of an Integer, of the ſame 

kinde, if of a Decimal], a Decimall. | 


£017 6) 4 9 a 
—- et, 
0 T7 6 F413) 7. 

., Intheſe Examples, you take the ſumme (the kind 
being the ſame with epoger figure )Þ in the firſt | 

5 and 21879. which is of the ſlamekinde with 5, the 
Index of an Integer. This 15 to be well practiſed 
(being of preatulſc, as well in Decimalls, and Loga- 
rithmes, as in Logiſtica Sexag.) and in Subſtration 
havea care to place your nambers as directed , it be- | 
ing no matter whether of them be greater. 
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Of Multiplication. ; 


| Tor 6 Ultiplicetion. , is part of conjun& ÞÞ 
A or GenS where- 
y the Mnitiplicand (which is the. 
munber tobe multiplied) is-fo o_ | 
| 


" ores 5 
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te- pdded: to it ſelfe, as anunite 1 contained in the Mul- 
ly, fiplyer (which is the yumber mulciplying Jand ſo the 
mm, (Faliws ( or Produt ) which 1s the reſult of the 
her ſworke, is had. 
me 2. The number thus found , is called tho Product 
nd Fattes, that is, the number made, and then the 
jumbers to be multiplyed , are called the Faltores, 
Makers. This number, is alſo called the Rectangle, 
r the Plaine, and then the one of the numbers is ta= 
ken for the length , and the other for the breadth of 
;ReRtangular Plaine, as heere, _ 
In-unites 6 the length, and 5. + Fe 
the breadth Prhe Plaine beigg - © 6 & 
10. . 


Or in little ſquares, 
mgde of the mea= | 
are (ſuch a foote, . | o_ 


1: 
rhe like) 10 be- FT] a=; 
+ 


ng the length in. 
luch meaſures, and nds 
5 the breadth , the 


Product being 5o of little ſquaresof the Retangy-' 
lar Plaine. - 


_ 


3. . Mulrplicaton and Diviſion 10n., (bei the 
Lemord's that perſwade thoſe (who beinge only 
ſmall 
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37 Of Multiplication.” 
fall journies , and little paines) from the know- 
ledge of this ſyeete and pleaſant Coun = of Arith- 
merick , conceivins it terra incopnita, I (hall endea- 
vour to render the eaſieſt wayes that have yer beene , 
found out to perfornie the ſamie. If che Logarith-f| e 
mes could worke niunbers to ſome few Periods , as || fi 
to three , then I mnlt confeſſe great labour might be if 
faved ; in the meaue time , I '(hall expreſfe rwoff & 
wats : the one for multiplying all Numbers by Du- 
plication, Triplication, Reduplication,and Bipartit:- 
on; the other by that laudable Invention called Ni- 
piers-Bones; with ſonie noveltics therein;as by them 
eaſily ro.contract, or cut off as many figures to your 
reght hand,as you pleaſe(the ſame being done byRe- 
rtrogradation,invented and plainly ſer downe by Mr. 

_ Oxghtred, in his Clavis Mathems ) as alſo by the old 

- manner, of che which three the Reader may chal. 
,..4 If;a number be compeundgfof two numbers, 
and that number multiply anotaer number; the Pro- 

. duc isequall, to the Produtof that number maylti- 
plicd by thoſe two numbers. Examp. 6, is coln- 

'Þ of 2 and 3, let 6 multiply 9, the Product is 

*-54; Which 1s equall to 9 « 2, that is 18, and 18*3 
tvhich is 5.4. . 

5; The Multiplication of the ſingle figares,by fin- 
gle figures,or of any other number, by ſingle figures; 
is firſt co be perfeMly learned. - The Multiplicand 

W— is tob<wricten downe, and the Multiþlyerviridet it] 1; 

j _ Which afteryardsis taught; UE I 4A Wed Þ. 
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as figure by a natne ney ery Horw 
e | if the figrire excerde 4 » you muſt agcount the nexy | 
'O en thele hand ene more thet the double;//- 
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2  Tathefirſt (inn rip minile) [-doublecxch our 
"} laying, 2, 6, 4, 3, 6.and. ſet them downe, anditvite 
«F this, that you muſt not uſe to fay 2/times x is 4;-a1 
| 2 times 2 iv 6; /&c- nor for md nleopand 3 1 
$.[ 3iS6G, bur (for the reaſons following) ith | 
a fieure in yort-miinde. . 4 Ing# 8-109 & woof 4F = or i 
- Intheſccond, I fay 140r4, ringer nina; \ 
heerecf (eval 


-J and 3 (becauſe | onyen 1) Wl 11h \ 
SE canſe 1 ne, I) &c--atid lfoof Bin 
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9. . Eirſ you muſt wo” c chr 5 to. r ; Pg FE 
number by 10, Fa ; bur zo part a Cypherto the end 
thereof ;. ow ore to:mullt! y any ni by F, 


( having t, Or .cpnceiyed: to'it) 


cake halfe that rjumber ;-and' you yu # = 


by 5 & pur Ns 83x Shavingp 
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36 of Multiphcation, 

' IMthe firſt; T fay the halfe of 0is0;and 5 is 2,ths 

tiatfe of 12366 and 4 is 5, the halfe 8f 17 is 6 and 1 

7s thehalfe of r iso, and 2 is 2, the halfe of 2 is 1, 
aff whichare t6 beſet down in the Produtt , and fo 
of there. f< i fn-ts "2 72 | 

To multiply by 7, is to take halfe, and adde it to | 
the double of the former fignre,ſtill conceiving a Cy- 
pher ta be added as before. 
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* Hathefirſt, 1 fay the halfe of o is o, aud 4 i$4, the 

' ZOof #2156, and 615 12,'Tſerdowne 2 and beare x, the 
feet 13is6and ris 7 and 2 is 9, the halfe of x is0 

and 4 is 4, the halfe of 2.is 1, and ſoof the reſt, 
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.. T0+ Firſt congeive the number multiplyed by tc, 
by jak ting toa Cypher ,' and therfſnbſtraR each for- | « 

- me Bene thefollowitg,'/bepinning with that 
next before the Cypher, and the Remairig is the Pro- 
duft of that number multiplyed by g. 
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1 | 0 

T, 3785/0 398012100 525ae.., F 

ſo #515057 9 LS 0:0 10 
3406 5 25821089 © 472761 9. 

to 


y- In the firſt I ſubſtraR 5 from Io, remaines. 5 9. 
from I5. remaines6, 8 from $ 2 TEMAjneS ©, 3 from'7» 
eines 4 and o. from 3, Har aan ore apt; 


ale ly by 8,is red Q figure 
ind a irfrom the Glowig, a 
| Example, en 


he "wiq_z.} 0113 
he & 298012100 $F23o1aſe _ 


30280 318419680 4o94096 » _ 
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oF of Miltbeanins, 
one , their ſeverall Muſtipficdribns are to be made of 
al che of rhe Myltiplicand, by every figure of 
; 1 riag particnlarly,' as bas ſhewed efore 
* one, 4nd their ſeverall ProduRts are tobe written 
downen skew,ever beginningarthe place of the fi- 
multiplying,and ſerting that particular Product 

ghrlcr mide that finite. 

"Thiybeing done',” all thoſe particular Prodns, 
hs ts added together into one ſirnynie; which will 
be the Fuftvir » of robill Prody&t of e Whole Maullti- 


- 12+ There may be many times a vocal Produdt 
given atonce of 2,o0r1tiotefignres ; for if you addc 
ewo oy ed A _ » and take the fourth 

n y 25. &Co-. , 

ba Toe DR Dectol | parts be to be mulciplyed either 
by themſelves, or mixed with Integers; there is no 
differcnc 5s from the Operation fore, before declard, 

only hit When alt the worke  isended, 
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of | duds, an moat by \ no rc of the Mul- 
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40 ving Face for the do 7) then 

ir | thoſe 2 Produdts, they make up the Frſt are bra 7 
or Which is 6ne , ſer themdonviie as you pleaſe, 
keeping tHem in their due places. 


if So o_ ih the ſecond Do I would firſt 
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__821%75 ©5689 
0715935 67844 
TY670515 60304: 
- 0238645 . 45 228 ; 
_ 0477299 376 90 
SOT __ of 42883682 
9710175505 "£4 
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19. The Rods are beſt madeof Wood or Ivory 
foure ſquare, having all the digits'on them'and their 
Multiplication/ro 9; being only Pytbegers Table 
ut into peeces ; they have an-Index prefixed ſhews. 
ng the values of the Multiplecs to 9. The Comple» 
ment, v5&. remainder to 9 is on the back ſide of each 
bone, the other ſides being diſpoſed to the molt con- 
nient forme , the figures repreſented being {er on 
lheends or bottome, © | | 


The Pillure of 5 ſider, and there rewaines 10 9. 


2 SIA My 

- 43 of "Hate beas IN: 
the fi re on the foceſide yet if you ſee the) 
oof i it tO 9» i tongs Ot which you 


mulcjply b any fag Ire as Y een direas, ta- 
deer aff Lago: {quare, and Firing 
then ; downe _— chad, hand , or after ſome 


Fn: the lefchan 


» £4 ” ? an ws Wo. 4 
; S 4 TLI% A 
» =. PLE ETC, Rae, LE ons f 
397 CR CCOMKCE as 


pit "in e the Prodiict T807Þ. 
r$.: In, 's] eoſin. tC lovai 
cand the B 4 ake 


REELS? of Poe S4< 4 
F, 


| of nedjadits ? | 

= NR = , which all added rogether make up j 

3-| + 19. This may Midlriy lica on be wrought at 

g flirge; bat offentrihes it falls ohe,, eſpegially in De= 

x cial pars; that there (hall noneode tocxpreſſe 
all che foures of the Produc”; bur þaly ſome of 
them towards the left hand " Becunleth thoſe towards 
the nght hand are of ſmall vathe; , aid 11 ſhany ope- 
rations not conſiderable , * which by if bes may 
molt excellently be abbreviated thus. 

Conſider what =o yog will keepe of Deci= 
malls or how many be, cur =P towards the 
right _ as in ci Example, 5 p- = ED 

lyed by 4329, I finde there,will be 6 places 
Ne; Kit 5 will be ett or thy purpe 
cherbfore 1 res hay way fb then fc 
; Decimalls, ſetting 5683 on the Bene Let there 


be a a ike SA ps be py 20M twixt|s and 
6s, aft no a Rao 
Wy a kers Nt; rel 714. _ re 


whiit = I ns A place rhe wer thy iy 
ke EY Xe Ae, VAT * che GRE 
en removy 16 .” make Cpt 
7- | betwixt 6 _ s off dwerin : the b- 
+f| ber 114, arent fer we to the line, ik r 
the bones one further till the mw be ny 
thus Pt 
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£ : _ F 
. * Y ** 
4 SELL, 
- » #4 *-. +» 
+ 
he => _— 


Of. Aliphenios, 


The like may be profile 
in Numbers without. the 
bones, obſerving the Rule 


eAweher Example of this comtraZion, where it is ds- 
Hed, that the Ls may i prre,and vn Inzegers. 


p eats, 


nay Ls; 


ted from the Index, 
yl, : Cypher, and thenane- 
ther added, && 
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20, ] Fine ſhewed two eafie wayes of praQtice 
bn Multiplication ; ; now it remaines to ſer downe the 
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7 *S 


by 
Yu 


"ww - 2-2 © 


wc EO ETD CCI EN 0 3 ALS PSA 4s 
? ah SF EE a 


palate 5 
tfuall way 3 fo ———— le: 
wherein the Mulciplication' of the fin 
we wang 227 6, , "3s firſt perfeeUy to 


wor 2 times 2, is 4. 2tini$3 is 6, \ ivergits, 
&c. 3 times 3 isg. Snes a B44. &c.n5inthis Ta- 
ble is expreſſed , wherein you may enter with your 
_—_— _—_ one wy DEE the fide, 
an c {quare an weringt the both in the cotnmo 
ingle,' contains the ur theſe WES 
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—_— 3» CD as - 


=|v\0 ZE 
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Sep MEFF z | 


h * 5 
4. #4 5k 457 8, 


wars kid the 
gatove figute af the 


Nero 


mage, 


37331 37462 Ifay 6 
wen 9 fone yk el 


Ges = 618 ws ns and bear 


3 in mind wy n6tmes 4, 1s 2 


-beare 2. and fay 6 
t downe, and laſt 


one, y wall v 


nv the laſt Sec 
in pe —_— = y1 Section 
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24 The true — in the Produft of the Ma s. A 
llication of on ewo numbers together , is got», 


wo EN A ee. 


(123 )- Fad know F i 
multiplyed by : 
place , or how ure" is * ſn 


Ende a. 


fot 5 is I. 218 ft . Ib 
- Iworke it is a. Deti ard*thit"ir is 
two places A from OE , and ſo of any 


= | | Againend egr6e! Br) 
i066 ec Jchorythus 
17%hz 


o Sexes 
07 [4 Fs os # 


5g 0 3. 2. T. -*g | 
Fa Te | 


- {Eo Multi ply theſe and to finde of what denomnis' 
7 ratienthe pda wolf , ——— 
Fhgj 4 before is tanghe 3 
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And oof wha kink fre hey bf their 
nominations arceaſ 

- "This have1-, es moet pine ing 
| poi ly I could run over the 
wtip!y At 9 whoſe efſedts are fo miny 7 t | " 
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"welkt 
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WIR Iwifas 4 chin pare fo coris 
> junt Namer, 
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ther.” 

to - 2, , The ankes tobe divided is called; uy 
J 0 bs and cd or dividings$called the: Diviſers 
KFburche Number d is called the Qwotdewt becauſe: 
mit ſheweth 2wories , wm warns Div: Wa "COR: 
b aained.in the Dividend. The Quo 
Parabola , ar vs it CIR _ 

1 Application of « plaine N wp re 
S ofthat the breadth thereof may be; faiuid: {As 1Þ the: 

Fplaine Number 2o(deſcribediin.plaine by higurigesp 


; 568: Che.) be applpob kita 1 
breadrh will be fd by Een <4 
. :-Jirwere)to be 4;(and _ 7 


I 


b nother, Number: ; nick allele echt 
WY: or Yr fx ivis thereby . 


5-0% PY that 


F0 Of Drviſen: 
Number i is tobedivided by the lower to which itis 
- - gd » Which is the forme and nature of all Fra: 


Wee will firſt ſhew the worke of Diviſion, which 
will ſeeme at firſt COON afterwards 
declare the cafie way by Nepatres bones , or by 
Mumbers made in their fortne and nature. Firſt, in 
Diviſion: wes begin at he left hand ; and after that 
wee have diſtinguiſhed out of. the Figures of the Di- 
vidend., a Dividuall ſifficient by the Divilor g wee 


try how-.ofcen ſome of the firſt Figures of the Divi- 
for” may be had in the firft Fi 4%F the Dividuall, 
and ivbeingiknowne how: Lt wee {ct inthe place 


ob the Quiotiene a Figure ſignifying how often ; as 
x for once, 2 for twice, &c- then the whole Diviſor 
maſt" \be' multiplyed by the particular Quotient 
found," and the muſt bo ſubfirafted fron the 
dividuall; and the remamder ſet under a lyne : Then 
ern rag eprheis ak the Dividend,is to be x with the 

eb rticular Quotient to be 


onto be made as before , the ſame 
worke adult ſtill be repeated till wee cometo the end 
+ of albrche Dividend: Buc/.every particular Quoti- 
her xtra tto bo of the. ſame degree, 
place wi 

ardeths vt poo 
place of the Diviſor » me 


©. 7 


aces 


orogk ob de Do _ 


hari wei, and the Mnltiplication 


of the Dividend which 
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Of Dioifor, a | 
denel ith the foriner remmitie, and zriorher figure. þ 

of the Dividend to be put tithe Dividawll, and chiy 
tobe repeated a3 oft as neede ſhall require, And the 
remayneT at haſt (if there be any ONE 


L 'Y 
* | che Diviſor With a lierle tyne ego” iy '% 
/ | forme of aFrattion. | 
"5.1 che Diviſor hath Cyphers at theri of! 
* | they may be oinitced, and ſo many of thele Korres 
" | &f the Dividend'cut off , and the Diviſion made inx | 
"|| the reſt of the figures ; bur after the Diviſion is 
* | inade the Cyphers are to be reſtored to'the Diviſor, 
(and ny escnt off )'torhe remaines.and the res | 


- | maynerand Dividend 6 infurme of a 
| " 6 Bur-if infiead of che "tion fo ritade with 
, 


the Dividend and remayner , iyou defite co have De< 
cimal] parts atinexed to the'end of the Integers of 
the Quotient, that may expreſſe that friction 3 'yott 
waſt contin on the Divifion ſupplying the 1 | 
places of rhe Dividend with Cyphers, cxxt off" 
| the Seperrerritt in forme of a'decimall fiaftion 4 .of 
| | where fignresare cut off from the Dividend for the 
| Cyphers of. the Divifor , you'may contitiixe on. 1 
Diviſion thrangh chembeingent o 4s decitrial-pirts; 
"| #ndif theſe be not ſufficient yell may ply th 
| fects with Cyphers. -, ©! Nr oat ee ek 
7 Jn Divition xs the Dividend isin'pr portioty-- 
to-the Diviſory fo,the Quptietir is roanunite x as it 
| #4 dedivided by 6, nds Abad ery 
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Fa Of Diziſon: 
| ER, _ » $ya 

- 8. Tf a Quantity eicher; Magnitude or Mumber, J. 
be made of zwo orher,Quantities by theiriMulriply- J*c 
cation ., the, one of ' them being the one Fefer will 
meaſure (that isevenly divide.) the ſane 2aantiry 
made, by.the other (being the other Fa#tor.). As the 
Quantity 29 being made of 5 by. 4, the ohe of them! 
5 will meaſure (or evenly divide) 20 by the other 4: 
ſolikewiſe:4 will meaſurethe ſame 20 by 5. For the 


| 


I A AY I a ren or e's 


part of 965427, the Quotientis 321909 ſaying the 
;d. part of 91s 3. of 6 1s 2. of.x (reſts zJof 24 is 8. 
of 2 is © (reſts 2) of 27 is'githis witha lice praiſe 

will be found eaſie,. "a hgMS 0g 
Likewiſe to devide any number by 4,is to take the 
fourth part thus, if 1789012. were to be devided by 
4 the Quotient will be 445253. ſaying the ras 
part of 17. 16. 4-' of 18 is 4+ 0f 29 is7, of 19s 2.of 
"the folt Lake of 


. 
© as 4.6 : 
<s ©% -+ aw 4 $4 'S ky " 


2T 1s 5. of 12 is 3. likewiſe the fol! 
32598763 18 81499404. 5 | 

Likewiſe to devide any;number by 5, is tocut off 
the laſt figure with the —_ > and double all 
the former figures, only if the laſt figure be either 5, 
or a figure above it , you muſt ſer the exceſle 
of it above5, wit 5 1n manner of a FraQti- 
on , and adde one to the double of the figure go- 
ing before ; as if 5,devide 357854 the Quotient is 
71570 y Orin a Decimall which is alwaies: betrer 
to avoyde Frations , 715708,” by doubling the 
remainer : fo if 5 devide 32789027 theQuotiemt 
w655760PYF> oo nos 

To divide any nymber hy 6,is to devide that num- 
ber by 3 and 2, as to devide 3568 by 6 thus 

6) 3568 (594666 accordifig”to the rules afore 

30 going. - | 


» 


54 


ef bedrddein 2 and 
9 by3 writ ent 
 12byz and 45 24bys and 4, or 243 and 4. 
E —_— of Dinin i ——_—_ and Decimas 
rations. 


| Dividend Quetion 
| (0D) je he 


Pn = 
| (2) 340970 (5c £253 20 
6000) 30000 8 16 q 


Diviſor 385) _—= Teapot [ , 
(3) 1998 arm ioecintaty; 
, 1540. (20499597 "Y 
3834 
3495 
3695. i LC? 
3465 F. TC». fil 
230% | | U; T2063 
L005 | 
3750 
3465 CE on 
2i850 | \ ad 
: dae'*: ] i 
556006 on 
In the firſt ex. mple a to the OFT | 
quite how thiny tltnes Fin $4, :N, finde's 2] 
times , 61 ſerin my ooo 4nd ſta : 
my Diviſor which 48, rhe Which OR” 
54 remaines 6, the which I ſer under the line ad 
place the next figure in my Dividend 5 by it , and 
worke till the end after the ſame manner. Pt 
I the ſeeond' 1 am to devide 340993 by 
place my” Cyphers to the latter and of thy 
detid 4 devide by 6, the 'Quiotiant 1851 
oa ma” eftiofhs in 


| 56. Of Nevifen.. 
| SefR6itis in Decimalls 56828 8c: a 
q In the third having placed the Dividend and Di- | al 
viſor, Ienquire how mahy times 3 is contained in |f 1 
| ving alwaies regard to the quallity of the figure || 
owing, being multiplyed by the laſt figure in the 
Quotient , that theProduR may be ſubſtrated) I 
finde it twice ( laying in my minde twice 3 is 6, 
which taken from 7 reſts 1, which with the next fi- 
 gure following makes 18, and twice 8 is 16 , which 
will come out of 18) and ſet downe 2 in the Quoti- 
ent*,-' then multiply the Diviſor by 2 the Produt 
i$ 570, which IT ſubſtrat from 789 reſt 19, to which 
T adde the next figure of - the Dividend 2, and finde 
itlefſe then 385 my Diviſpr ; -therefore Iput a Cy- 
"in my Quotient , and fetch another figure 3 
om the Dividend to make my number bigger then 
4 Diviſor > ang then worke as ir. the exam- 
ot Bar becauſe in chofing out of due Quotients, there 
is ſome trouble,che danger either to take it too great 
or too little, whoſoever ſhall make uſe of Nepaires- 
. bones ſhall finde much caſe in them, and great ſpeeds 


, | Diviſion by os & drm 
 . Tr+. Set the Diviſor, on the tap: of the bones ns 
was taught before in Multiplication , then have you 


Fi} chat Diviſormultiplyedby all the figures to 9, our 
It of which you may chuſc ſych convenient Diyiſarss 


—_— : 51- : 
2 in the Dividend, 
be next lefle tothe figures ra. 
— oy, ſcribe the Index qa ninth 
ad tinually worke as befor by 208. — 
_ nol were to divide 3478902 
Example, 


A652 


| EE 7 Mhvs 
[5 FA HE rods 
FA], 72 
| 72 
2 (5 22/75/284 
CIEDES * pd 
[7 O - Pilot 
68 34789921 ond 72s 
; 3408 , 
0709 or in Decimal A 
ore 61248%1 & _ 
1410 
126 
2742 
2272 
4701 
4524 
1770 6*60 


I7O 4 


Bat Go 
"In thisexample T {et 569 on the bones; which 
givey me'the ſeveral Multiplees, ſer ( forthe bet- 
rer anderſtanding ) doſe by the bones, then: I conſi- 
der my Dividend, and what figures of the begin- 
ing of it I muſt have , andI finde 4 viz. 3478, be- 
cauſe 347 is leſle then iny D=viſor , then T look on 
| my bones ( for the figures ſet by them are bur for il- 
|  luſtration ) for anutnber that will be next lefſe then 
| 2478: the whichTfinde tobe 3408 ; which 1 ſub- 
ſcribe under theorher, and draw a line , puting the 
| figure 6 in the Quotient beg found an{wering on 
the Index , the number 3401 : thenl make my ſab- 
ſtraction as before , -and wotke out my Dividend, 
finding the Quotient tobe 61348 ;33 or in Necimalls 
6124831 &c. ' But a little praiſe will make this 
asplaineas can be; * 2 ut DT 
t 2. You may likewiſe , which will be a great 
eaſe , _ to thoſe that are not well practiſed 
in Diviſion, multiply the Diviſor (by doubling, tre- 
bling', redoubling , halfeing &c.) inſtantly to 9, 
which will ſerve you inſtead of Multiplees to be 
taken of the bones. Example , Iaun to devide 
71234568, by 487.) 


7) 487 
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7) 487] 71234568 (146272213 &c. 
= 2253 | CORE 
Iq0113 FER 
1948's 3k 
n435]F © 132%. 
2922.6 | 3516 


24999 > 1078 4 

3896 g 1040 
4383's "0660 

| \ 1730 &c. 


The Diviſor may be prepared of ſome of the 
Multiplees and yct.you may have thereſt 489]r 
a$. you pleaſe thng, and the intermediate pla= 974j2 
es may be ſupplyed by memory if need be. 1948[4 


In this cxunghe I ſet down my Diviſor,doubles it, _. 
trebles ir, doubles the doubletakes halfe,dcubles the 
treble &c.and ſets down the Indices 1.243+4.&c.an- 


ſwering every ſeverall Mulciplication, then conſide- 


ring my Dividend,I finde it will be once outof 71384 
and heere having the Multiplees already ſet downes+ - * 
I ſubſtra the Diyiſor from 71 2 reſts 225, to which 
Jadde 3, -and then looke the next lefle which anſwe- 
reth the Index 4, I ſet 4 in the Quotierit , and ſub» 
ſat 1948 from 2253 reſts 305, I worke op. &c. 


and this wilbe found as ſhorra worke 3s needes be, 
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for'though 1 multiply my Diviſor ; yet I fave ſub- 
ſcribing all' the ſeverall products under each part of 
the Dividend. vg 

' Thus have I ſhewed you how to devide all num- 
bers ; but ſometinzes you are to divide anumber 
by a Decimall of many figures , for the which 1 
ſhall ſhew you this ContraQion following by the 
bones. - Ce, Oe 

13- If the Diviſor have figures ſafficient , you 
may continue the Diviſion by diminiſhing the Divi- 
for of a figure at the right hand, continually at eve- 
ry operation , which by.the bones is done thus, 
confider what places you will have in the Quotient, 
and aygmznc the Dividend with Cyphers accor- 
dingly , then if the Diviſor be greater you mult can- 
cell fo many figures asexceede, rhen atevery opera- 
tion yoa malt take one bone off from the right hand, 
and Rr it a liccle for diſtintion ſake , having 
conlidefarion' to augment” the laſt figure , as you 
were informed in Multiplication” Example ,. let 
34 be devided by 4432648972101, and let there be 
eight places of Decimill parts in - the Quotient, 
having put to the worke a convenient company of 
Cypher, it will be thus, 
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432648972101 ) 340000000 


bs. .,, 2028542804 
it every opefation 371457196 


he Multiplees of OG 
the Diviſor are d1- 34611917 


$018 
iniſhed of a figure 2533 
| fit the right hand 21522440" 


ntill the remayner 3705570 (785856484 


ome to 1, which is' 3461192 
; [&fooocooar. | 244378 
| 216324 


The ſane may bedone without the bones, if you 
obſerve the proceeding of the Multiplees of the Di- 
viſorgthey diminiſhing every time one place towards 
the left hand ,/ which will be eafie todoe , if the 
finaer Multiplees 'of the whole Diviſion' (when | 
neede requites Y' be" made equall in mumbet offi | 
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gares to the greater , by prefixing Cyphers before 
them. oy » . , Eau og - |; 

14. For diſtinguiſhing the Decimalls in the Quo- 
tient, obſerye this rule , that there þe as many places 
of decimalls1n the Diviſor , and Quotient , as there 
are in the Dividend : placing Cyphers if neede he in 
the Dividend ; yet the giving the Quotient his true 


 depomination, when the Diviſion s by Decimalls is 


- 


£ 


troubleſome and difficult ; for offen it 
bappeneth that one or more Cyphers malt come bc- 
fore the ſignificant figures of the Quotient , which 
that you may eaſtly doe , obſerve this rule. Marke 
anto what figure. of the Dividend the laſt figure of 
the Diviſor will came to , or fall under , then ſet 
downe the Index of, that figure of the Dividend got 
by Set. 31. chap. T. asalſo nnder it the Index of the 
laſt figure of your Diyifor , then according to that 
which was before taught Se. 1. chap. 1I1T. ſubſtrat 
the Index of the Diviſor from the Index of the Di- 
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Examples of Diviſion by Decimal, 
(2) 1) be” 2 hy 
1364) 77443692 (57'040 Heere the Index of 
$728 . that. figure of the 


20162 (t).-* Dividend to-which 
—_ 


69 WT. cider. 

4 1456 ; a 5 of elitr 
ics wo Dividerily (2 

wy  whichbeing ſer Mk 


f ubſtrated , the rerwazne is 7 which ſhewes there 


muſt be two Ioregers be e any Decimallzcotacine 
(4) On) = 
t 
(1) . (3) 


Againe ©2364) 77443692 ( _ for 
Againe 2864). 7 7443692 FORON for (1 { ef) 


(o) (a) _ . 
@- 


Of Diviſion” 


_  eAfnother Example, 
(a4) (2) : (2) 
©235) 732017 (345 for (4) 
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; This with a litde praftice will (hew ſuſficiently 
how to worke it ; now Twill fhew yon the practice 
in Logiftica Sexagenaria. 


Dzwifcon of Sexagena's and S exageſima's, 
* | ape; ; Mer 8 G ; 


15-Subftra& the Index of the Diviſot our of the In- 
dexof the Dividend;the remayne ſhews you of what 
kind the Quotient will be of', which if icbe 2 itis 
Sexagenc's ſeconds, if a Cypher a it (1) Sex- 
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fowe's primes cc. | Example; devide 45' by 15 i 

he” wm Fe 

; . Thus 15) 45 £2: | - It! 
| (3) . + likewiſedevide 30*. 26'. 48”. by 6 fly 
A, T = F* Dog CHAWy 
| G) | | | 5 : 6+ Py 
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 : - crying the Indices yon may finde. The ſame 

| worke doth ſerve to the Logarithemes , and to the 

powers of rootes &c, . | ER Te 

The Proofes of Multiplication , and Diviſion are || 

allyby cach other ,' for the Produtt non, ; 
. the 


reſt of the Cat for the Quoti 
; | foyoumayUivideuny' manber by 2 
.. | be-bf godiult- 546 d; beirg) nag hy. 
if you firſt iivide by'26% thert for how nary Ithaet 

" [ay be had in the Quotient , which in {mall num» 
* bers is ſoone perceived , which muſtbe Tun ef othe, 
former Quotient, cheftibe might b&done of many os” 
. Ythers } which for brevity fake ( Ee be briefs 
6 [yer plaine) I leave to renin Pen, 

* JArithmetician. . | | 
od 2:7 'T he encrall'u(cs of : Divifionarqy TEE 1 Ce * 
wknowrhe deof any r= Sfideand 
cntenchein Jomprn - $<,or vale 
of any*chirig;if therate; price; or ys 
toſe chings ihthe fame kinde 2} ooh 
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re.number,, and. c + Diviſor the 
ar if the Dividend belele then 
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emncof Diribon, now wee will pro- 
oReduRtior f Dir, now wee well pro 
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be divided intatwo 
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; S. Red hiew of Fratlioints Decimal 
"i STIL SIE IE By 
' 2. ReduRtion: of Eraions Tek 


theth theimanner -, . how to hr ik bring wy __ 


ad 2 fÞ Uwe. 4,0 $o 87 


” | many' of the*nexr leſſer" i | 
T | in che next arcater before ;' and bond Newbie” 
aaippche goons; and fowarke till yeleome te 
0 br EE 7 

'e, t@ reduce into I 

w the rale , Fconſider-20 s. js contained in ding 
pound ; therefore I double 178 1. it'makes 3560, 
then pare d. iscontained in of ſhilling, I mule: 
|| tiply 3560 by $2, that is Iiiowuble it; and-addetinove 
4 KL theright. band, ie giycs 427705 Whithr are! | 
the pence zn hi $4. 19 lah 4 
Frh cherebe divers Fractions exprefſed of the faings * 
Sndogny muſt addenp the ſmaller FraRions;as fols: 


laveth , 27h = 198 = 56. macs Cf42 Bug: 
F2 L 


F Fe 


we —_ Wo. 
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A Mgt + an 6; 
"3455 _ = — 9 —2 
. .:20691098293322217364 _ 
69117 $2934 2317366 
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2 3548166 454 90gs. 36384 || 
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found very ale Ws COM Ys : 
The leffer Averdepois weight ghr þy 6 #1 1646 10s ; 


9600 drams 1 
So 244—- th — tr 
16» 3904 62688 


32h 62699 dre _ 


att 
y by 1760 yard 
Fa 36 inches in at tenby 3 Comcrine 


So 9504000 
2851 2000 bar.Corn, 


as a many minutes Egyptian 
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mms 17068200 
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. 192493 000mi 

'5 2844709 {© . "7 YO nw 
17068206 hour we. 
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there may yet be ſhorter 

Fr _ the tel Denomination » by _ 

greateſt by. ag many. a8 it m— 
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So tavdth ly Pounds Ti 
» and oof TO 


in 6713,arfiver 271. —+ 13 & — mY 
reduced into Pounds 


IF -- And fo may Averdepois'great or little, by diſlol- 
| ving hery 2s yu ly chera made by Mult:pljeation. 
19 ikewile, - orraine Cofwe may be mt into 
TH Eng5/ , firſtturning the value in Engliſp Coyne of 

*K any ark As whitis the value of 223 Scots Marks, 
| becauſe a Scots 'Marke is 13. ob. Imultiply 223 by 
#& 54 the halfe pence in a Marke,, the anſwer, is 12942 
F furthirigs, whickby RedbE of diffovingis 12h, — 
| : os. — rod. 6bs*- 
oF 6. Hitherto hath begks {poker of ReduAjon's of 
iſ Prion widenoninate into their leaſt tearmes &- 
I aavtrs Now coin wee toſhew how, any Fraction, 
|} whether derionninate of 'undenominats may, be cx- 
If prefiat in 'Decimalls L adde = CE n "dads 

i. of-iats Decitnalls;'ist o ers to the Nume- 
wt rator, and todivide thern b; bythe Betbitnirot fe if 
WE 2be to purinto Decimalls: 4 3: : I'0000 &c. Or as 
8 the Denomunator 15 to the Numerator : :ſoiny bthe? 
I Dctiominator it to 2 Nan#rator, Which ſhall have 
Bl the famevalueto the Denominator given At the firſ 
AF Numerator to his Denominator : And from hence 


BY yourmay:; know; what partofone Fraftion anotker 


M1 may:ſignifios: -#6 what part Fwy thevof a ſhil-, 
18H} ling-.: AD 9d; for as 96902 he 9 by: 64,5 ag 
oo m7 y +00 55s AL n-Pecimglis 18 
Petit - 
Fr 198. ris i in "Decimalls 
i KEDS S650 LI jy of on es. 
Sn? W-$0039 307 £0 ro aomente 905 QAtbivie wh 


s : " e 


*: #0 
 P FT - , [ y F % > EF -4 : 
7 YN { & \ l E + t * 
a A 


" WE EET Fe EO I 
r Gt] E fans "254—F-ÞP S 
Ic 39 FEW 
\ *; un uy; 


| often 0 
But if you betoput FraQtions of Fraftions inte 
Decimalls ; ; you mult firſt reduce them into a (ingle 
ration; which 'is taught in the Doctrine of FraQi- 
ns ; As for Fractions which wee tall Ytere unde- 
ominare, being the famous parts of a pound weight 
r meaſure &c-redyce the Numerators into the teaft* 
earme of that compound | Fraction, Ven, and place 
or the Denominater the ſeyerall parts of the loweſk 
ration containedin the Integer .of the whole, as 
ne pound are contayned 240 pence, and 965 fap- - 
hings, therefore if 2 8.and.5.d. were to 
a Fractian.itwonld be in Necimalls *r208 &c 
lſo 15 $- — 10 — ob-ina Fraction is 75; in Dec! 
nalls it 18 ©7937: b 2F: 
The like-in- Troy: weight the Denominator of -oun- 
5is 12, of. penny weight is 240, of grayne$1444, 
ich may be brought into Decimallsby Reduction. 
to the leaſt tearmes; and then dividing them by the 
Denominator anſwering ; thelike of other weights 
d meaſures, and therefore 2 of a yard, ell, cs in 
decimalls is 25. 5-18 5; .2i8*75 
5. £ becauſe it will bs Camel edhdy to 
onvert Fractions into Decimalls this way ; 'there- 
re 1t is beſt to prepare Tables of all theſe ahdend? 
nate Frattivris, out of which the Decimall F wy 
may be —_ as in the Tables es F 
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I$ . 003125 
12 * 002083 


6 * o01041 
$ ©. 000868 


3 * 000520. 


2 * 000347 
I * 000173 
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gordyey phos weight, | 


et 
27 * 24807 
26 ' 23214 
25 * #232T 
24 . 21428 
33 + 20535 

2 *:196 42 
21 *.18850 


20 * 17857 


9 * 16964 
18-* I6071 
17 © 15178 
16* 142$5 
I5 + 13392 
Iq” 12590 
13 * TI607 
12 * 10714 
II * o9821 
" * 08928 
' ©8035 


F 07143 


7 * 07250 
6 * 05357 
5 * 04464 
4 * 035Jr 
3 * 02678: 


| * 01785 


2 00893 


<0 
I qo'* 00223 
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IS « 937$ 
I4 * 8750: 
13 * 8125 
12.* 7500 
T0; * 6250. 
9 * 5625 
8 © 5000 
7. *4375 
6 * 3750 
3. * 3I35 
4 * 2500; 
3- * 1875 : 
2 * 1259 
I * 0625 


39 046875 
2:4 * 03125, 
I q! 915625 -- 
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b5-* 04109. | 9) 

10 5 02934 L Table. 
5 * 0136S 

4 * olog6 MP nm ic: * 
300822 ' © | Of meaſure, vit. of Tard: 
2 - 00548 El8:,&c. 

I * 00273 | 


OR tn... 
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© 48 A544 2 q . 5QOO! 

_ 34q-* 00204 1q * 2507 
9s Arc CO 3o;n 1875: 
I q © 00068 2, * F250, 

I, * 0625 
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-To make the Decimrall.T ables abourſaid, for ſalling, 
| fence,and farthings, | 


; Firſt ,' conceive; 1. or 208. to be divided: into 

xoooo, and then, :faying , if 26+ be &quill to 

2 SLE of 'S +: : " TOCEO, then 10s. the 2 of 20; 
O= 1%0006 2 is <quall to *5 the halfeof 10} 

w=<<. ; -andfos s.the;0f 108: equall to 
$4 *%25: + ©:5 thehalt of 55 or 456.and ,osf 
1 %Of ' J cqualis 1s. the fiftof25 is5 5 

,  : - - - addeup theintermediate ſpaces 
of ſhillings, you may make the Table for ſhillings, [| 
hich if you conceive a Cypher placed atrhe Nur 
of any ſamme of ſhillings, and rake halfe chere-!ſſ 


of 


3 
. 1 
i 4 
18! 
: FP 
$ : 
b :& 
'S: Is - 
#3 6 
= * 
FS! 
© 3 J 
'S; 1.4 
y 7 
J i 
$5 1 
= * ol 
F5 { 
; =* };*2 
bf 1528 
8} {88 
= £ oY 
+. þ Z 
# $i 4. 
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pf is 
F F x 
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bf yo 1 have the Decimall weringe 
w to a etrmemgia if'os be 
Equal to 12 d.then *o25 equal.to 6 and 1004166 &c., 
equall one penny,which isno- 
| pure Decimal, , but maybe 
| at continued a pleafre, "Now 
3==0215  :; the intertnediate.. a ang 
1 =004166 &c- pence are made up y Addis. 
tion or SubſtraQon, thus rake. 
he Decimall anſwering r.d., and ſnbſtraR it from; 
bac anſwering 36: it leaves the Decimgll of 2d. rc 
* 008234, fo of 4d. to be:016666, and ſo of- 
he reſt,alayes noting thus mach chat a perfect De>. 
R all ( whichis alwayes one that ends with 5)may 
cone of the two you adde: or abflenchengerars ''s 
eg '-»  Againeif 4d. or 4 f.beequall, %j 
a = 45041666. to*004166; then 2 f. equallto Ii} 
|: = 0208333 , 002833, apd 1 f. = 00rd if 
== "00194167 and the 3d-farthing notexprefſed- if 
: \,. is cquall ro 03125 by adding |} 
"op 2 and 1. farthings,, and after this manner is the. '!þ 
firſt Table of Decimalls; in coyne, made, whereyote. | 
is, that as all perfet Decimalls end with 5,andex-- 
prefle the true CG of the Fraftion ; ſo all other. 
[Pecimalls are imperfect, not cxpreſling the true v-- Þ} 
nes ac, though they wznt little of truth , te the ©. Suro Þþ 
fur you may continue them to what _ | 
| as 1d. = 00416, fo likewile 1B 
Gjredees: and alwayes in the end of evi f3 k is 7 
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7 bis C OS 7 E he WS $ Ge Ge . . h_ {82 5 Pg 
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us Of lin x 

mall if pe owing it, be cither 5 dr above} 
by 1, ſoif you will uſe 6pli- 

cer = nor, the which FOR 


allthc Tables following.  - 

Bur: becauſe pounds are ſo eaſily redifced into 
Frillrigs by oubling and ſhillings into pounds by 
kalfeing ;"rherefore ic is far better ro make 6ie ſhil 

the Integer,” and from! that the Fond Dtcimall 

of 'Englifh Coyne is made, with the farthings 
purberwixt cach'penny ; | ſorhatthisway the pens 

and. farthings are uddaincly expreſſed in" 3 ot 4fi 

giwres: 'Therhaking this Table is afref the fame mins 

ner. tne the laſt was,cohceiving!t:8/6r f#== Ted, 

:(» +7 Andthe intermediate places with! 

. farthings%aremade ip by Midition 

' and Subſtta&tion as before. 

* And the DecimAlsirt the fc- 

cond Table ſignifying Pence, and: 

printed ' in '4 grey -Character' 

miy likewiſe F x7 the Ounces 

SSH of one pound Troy the 4 d& 

> 0unCES anſwering revelve penceof-a ſhilling, 

weight of the pound Troy are inthe third 

din fixr Decimall of graynes,) - ! 

The third Table contaynes the Decimulls of A- 


pn ©, wmuye, w__ þ 


A >» A m=m a Fw we fs 


Pi. 


verdepois great and licderweight:z in the firft/Hun-'f 
dendgare Incegers, and:quarters, poundsarkd quareers' || 
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| The fotirth Table conſiſts ' of. "the Decimpalls'6f 
-" I Time, wherein'a yeere is the.Ini reger, the moneths, 


0 Fand each fifth day the Decimall. 

The fifth the Decimall of a,yard-or&ll :, The ma- 
” Ling of theſe Tables arc as tharof ſhillings / Theres 
i fore for. your own baſe _ may make Tables'for all 
Ml amok ae and mea ures, theſe will ſerye for our 

urpaſe. . 

D!, F: 9. The nſc of rheſe fables: are'to expreſ-ſiddain- 
fi ly the Decimall, anſwering to/any of the underiomi-” 
{re Fractions k for if you tak&the Decimall anſwe-' 

* F ring the Fraction propounded, 'or if the Frafon be 
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w; compounded , theri adde the Decimalls rogether', it "ef 


ſhall exprefle the value of that Fraction, As'tke viloe! [ 


* of 15 $ 1s 75.0f g d.is ©0375. of ro 0z.treyis 83333 
of 73-is '350f2t. 6009208. of en ooor ' 
ff of. rl is 25, "of Kc ag "oy. rao 
nl 1235 155-64; obi 80 } — 
6 ®) 5s. 4 ob: is 28988's 9 Oz. 16g 8166 1 
y ' __ T F 75, hi ET of | x 5 je Ne - } 
-} . ! # 9 09755 _ | | ; 4 eds » a6 * LA : 
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< þ (f vor is 210 13 S2poge; 
= Bur forread race Tad , Tadyiſp the Reader fokſe: 
" le ſecond Tablebf Coyne;\wh - you may have the 
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S Of Redullion, 


pears and farthings et one worke, only retmnetmbring 
C rhe pounds if a any ſichbe with a Cyphes, 
wal adde them to the ſhillings: As for Example, [| 


x5 8. 5.9-in Docimalls is 15*416. and 211. 125. 
11d, | 420916 ; ſoi53l.—11% 5d. —2f.in 


15 3051458; 28appeares by the Table. 


To, Thus have I ſhewed how to reduce Fraions 
Whether denciminate .or. wndenominate into Deci- 
malls; now I ſhall ſhew how to know the FraQtion 
or value te Feen by a Decimall,the rale thus ; mul- 
2 Gaal cimall by the Denomination of the 
deſired ,. . and that which execedes the 
nt isthe Namerator of the new Denomins- 
tot : for example. 1 would know the Numerator to 
the Denominator 4, if the Decimall.be 5, I mutth 

ly. 75 by HET oo ; therefore it fi go the 
n 3 for as 1 $: 2 4i, 3+ 1o 1559 
a " (go09. 73:52 41, Jo 

It. And if yol be to teditce a Decimall into a- 
nother Fraction ,, whereof there be divers Denomi- 
nations, you had beſt doc it by the Denominator of 
the leaft \ voy xccording as was premiſed. in Sed. 5. | 

M12. But i if you' either make Tables avT have di- 
refed Se. 7, or make uſe of the Tables made , to 
1 the value of avy Decimall FraQtion , you 
San "te Qatkonbe inthe firſt Table of (billings 
pence, 


—— + 


- Fintiniated by the two firſt figuresof che 


| Of ReduBon; 
pence, or farthings ; firſt ſceke our what 


x Gillingrate 

Decinulls, 
and ſetting downe the expreſſed ; chen ſubs 
ſtrat the Decimall expreſled by fhillings out .of the 
Decimall given ', and with the Remaynerenter the 
es &c; As for example, 


eg I fads to (i gnifie 7 8. in th firſt Table, Bl 


937% ain . 
Allo 78958 ieniGeth 158 9 d. — ob. 
I, —154,. 
3958 =9s, Likewiſe * F5327 2+; if, 
og77 3-1 1 T5 Ext p—1 tf 
00208 =2 f, Vo221 =1 .. | 


Alſo 2 r5nby = 321 —ts—64=16 


285 =; . 
025 __ 
035 = 3 f 
| Barif yoake he on Table; A _ 
zccqunt ers ſhillings , I 
pounds by halfeing che ſacame , oarths 
pence and Geri gs anſwering D . 
$2 3257'9826 ificth 162 eſtan 
> 13250416 LIT — 108. 5.6, 


Likewiſe 


Y > 
pe | 
a” 


* 


x A 
= PE rei ene Totes py6nd hen enter br nies one here 
-x "= as & _ 
\ Le y NYE NE”: AE CIO TIS 4 las ” x v fy & 
+ Ab ;,% ay gi 
ht 
* of ate 118, ; ". 


7 © 
rf 


ns OO TIT RETINT POTE IN 
RISIFLM 4 "oY I « 


EY Oe 1 "9 FIN: þ , , | "Mp * 
= ie; 7. 264 4 <rRA Vs - " " y - as. a . "Oe! % 
- ever nog gw» 4 $66:44h "op - < 
4 Vs ay i ERS a. qt wt Ano; Wray 
"_ . #1 
on Do 9 09htiny T 4 _ » as 


$4 Of. ReauiFlion. 

Likewiſe Jo51*45 8 fignifieth 1521.-r1 $:=5 d. oh; 
- If che Queſtion be of Troy weight, then worke 
as before. Firſt with Ounces , then with Penny- 
weight > and graines : As 328166 'ſignifieth 
321-9 02-16 Þ. | | ©55 — 9 0Z, 


a 6 9. or edewong 
%* Oo ow A+ CF pY -, FR AY # 
Toned eee Ear wed IC < a ER 
. 4. % þ 


T be ſame may be {aid of Time, 07 of any other Frafti. 
 0nyou make T ables for. 


* WOAAL Hon HAAS: 4s 


T3. -And- although it be heere a little from the 
matter; yet1 will heere ſhew you what the aliquot 
parts of a-ponnd or ſhilling are, which are of good 
uſe in the Rules of practice. 

The aliquot, or even part of any thing, is ſuch: 
FraQion or part of it , that having 1 to his Numera- 
tor may have a Denominator, having the ſame value 

" with the former Fraction : : For as the Numerator 
is to the Denominator , ſo 1 is to the new Denomi- 
nator. | 

Therefore the Derominators may expreſle the ali- 
quar parts,2s.2 Or 5-may expreſle 10 s. for as 10. 20: ! 
t.'29-: Or 6 d.for a$ 6-12: 1. 2- And therefore in 
this Fable are expreſled rhe aliquot parts both of a 
pound.and ſhilling. | 
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o by 
: is 
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: The 
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ex of a pound. 
T s <q Parts 


The Aliquet parts 14 » The Aliquat part2of 


Of "Proportion: 


And thug much of 
Reduction, now ' 
come ,wee 'to Pro- 
portion. 


etn 

1 Sm 

PF 1 ths 

I—$\12 

a. 2— Qolo 
2——6| 8 
3 —: 41 6 
q -—>03 4 

the} 3} —A 4 

not 6—$ 3 
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Of eArithmaticall,aud Grometricall Proportion 


continaed. 
” 


| 7; Itherto hath beene Fr of the 


--. ſimple parts -of Arichmetick ; 
now. come yvee to the Compa- 
rative part, which wee enly di-- 
vide into-Arithmeticall , and 
Geometricall Proportion, and 


oY 
7 ag 
ys” 
* - Te x; 
; ih JG + 
NEE 1” 
R f : X ' & ban SC as 
4 OY ta __ Me hats Da 4 RF PORE T ad ny wy d, y p : 
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36 Of Proportion: 

3 Arithneticall continued Proportion , is conti 
nued By or Series of Numbers , increaſing 
or diminiſhing by equall differences, as the Numbers 
3- 5-7. 9. 11 &Cc-arecontinued- in an Arirhmericz 
Proportion, the common difference being 2. 

; 3» Heere wee are to conſider five things. (1) 
The firftand leaft tearme 3. (2)' the laſt and greateſt 
reame 11. (3) The number' of tearmes which arc 
heere 5. 4) The common difference > (5) The 
ſumme of all the rearmes 35- © And note that the 
number. of the differences'is the number of the 
tearmes made lefle by one, and that the ſumme of the 
differences is 'equall to the Produdt of the- Number 
of the tearmes drawne into the common difference, 
made lefſe by that common difference which is e- 
; wull© to the laſt rexrme ,made leſſe byt the firſt, 


4 be C onfulerat ons. 


(r) (2) 
T be fir ft tearme. "Fs Laſt FeArFE. 


(3) 4 | 
The nenber of [eArmes, The cm as run 


y he REY”. / att? por ; 

(4) Having three 0 of theſe frye given , the 
nas apy found ror theſe tyy Oe Ruks fol- 
lowing ; invented by Mr. Onghera Clavs, 
_—_ X V11L. « VL the he which br eonds ar 
CC 


Of Proportion; 
; ing the 1. 2. 4nd 3, given to 4 tht 
en tec of the 3 into "4 Jed ere & 
Y dnl? of the FA inte the 1, tte ſonme theſe,2 b4- 


Ault: divided by 3, sequallior | 
(2) Having the 1. 2. and; grven,to ſinde the 4, 


| de lefle by unity or one , and the Quotient 18 (et 


I to by 4s 
qu (3) OY the 1. 2. 4nd 4 given to finde the 3s 


Subſtrad the 11t. from the ſecond,divide the remai- 
ner by the fourth, and adde ynto the Quotient unity, 


hell the ſumme 1s equall to the 3 d- 
ther (4) Having the 1. 2. and 5 5m, to flade the 3 
Double the 5, and divide the ſymme by the 1 ad- 


ded to the 2, the — is ea to the 3. 
5 Having t e firſt, 3 4. and foxrth given to 
finde out the 2 4. 
| Tf you multiply che 3d. and fourth , and cake 
4 from the Produdt the fourth, to the Remaines adde 
the firſt, the ſumme is equall tothe 2d. * 
6, Having the fr MT and fourth piven , to 
finde F.A tbe fift 
Mulciply the 3 d. = Freh from the Prodadt 


net 


che firſt , the ſumme multiplyed by the 3 d, and dis 
vided by two, equa tothe fifth. 
7. Having the firſt ; d. and fifth gives , 


19 the 2d, | 


5 Hh <7 
4 43 & LES / 


Divide rhe 2d. made leffe by the 1ſt. by the3 d, * 


take che fonrch , 'to the remaine adde the double of 


Double rhe fifth , , and ſubſtradt fromit, t the Pros 4 
G 4 du Þ 


POET y; TN wag as her thee DT] ( ; 
4 LIN? "7 LI OI ITE TION? al CY n 2 a a "Y b EI Perſe 
f rt 3 Ins, ns T3 e hy hs ct 
CA A ee tr er EEng ch 


FT By of Properties 


dud of the 3 d multiplyed by the firſt , divide the 

temaines by the 3d: the Quotient. is equal to the 

2 &.. 

8, Having the 2d. 2 d. and fourth given, to 
fende out the firſt, 

From the ſua of the 2d. added ta the fourth, ſub- | 


| tract the Produt of the 3d. multiplyed by the 'R 


fourth, the remaynder is equall to the hiſt. 1 
9. Having the 2 d. 3 d. and wy given , to ic 
finde out the fifth, © © | 


From the doubled ſumme of ghe 2 d. added to the | 
fourth, ſubſtra the Product of the 3d. multiplyed 
by the fourth , and multiply the Remaynder by the Nd 


| 3d. the Produt is equall to the fifth. E 


10. "Having the » 4, 3 4, and fifth given , #0 ec 
finde out the firſt. hy 
Donble the fifch , divide it by the 3 d. ſubſtra&t | 
from the Quotient the 2d. the Remaynder is <quall | 
to the firſt, 


3 
 * 11, Having the 24, P) and fifth given , to Ii 


-  finde out the fourth. c 
Double the Produdt of the 3 d. multiplyed by the Fr 

2d. and ſubſtract from it the double of the tifrh,di- | 
vide the Remayner by the z d multiplyed in it ſclfe, 
and made leſſe by it ſelke , the Quotient is cquyll to 

the fourth.- * 
| 12, Having the firſt 2 d. and 4th. given, to 
' finde ont the fifth, 

Subſira&t the ſquare of the firſt , from the ſquare 


of 


Of Proportion: 
of the 2d. divide the Remayner by the fourth,to the 
Quotient adde the firſt and 2.d. the halfe of the ſam 
15 equall to the fifth. by MT egn 
13, Heving tbe firſt 3d. and fifth gives, to 
finde out the fourth. | 04 
Subſtra& the ſquare of the firlt from the ſquare 
* Wof the 2d. divide the Remayner-by the fifth doub- 
_ Fed, made lefſe by the firſt and 2d. the Quotient is e- 

» Ri quall co the fourth. TRE I, 

| 14. Having the firſt 3 d. and fiſth given , to 


* | finde out the fourth. | 
| i Double the firſt , and ſubſtratir fromthe hfrh 
> doubled , divide the Remayner by the ſquare of the 
8; d. made leſſe by it ſelfe, or by the 3 d- the Quott- - 
2 Rent is <quall to the fourth. 7 | 
| 15. Having the 3 0, fourth and fiſth given , to 
L | finae ont the firſt, 
[ Divide the. fifth doubled , by the double of the 
* [3 4: adde tothe Quotient halfe of the fourth ,. and 
9 [{ſubſtract from that ſumme the halfe of the produtt 
ot the 3 d. myltjplyed into the fourch , the Remay- 
e Ever is equall to the firſt. | = 
|. 16. Having the 2 d. fourth, and fifth given,to 
| finde ont the 2 d. — 
Divide the fifth doubled , by the double of the 
3 d. adde to the Quotient the halfe of che Product of 
the 3d. multiplyed by the fourth , and from that 
ume ſubſtra& the halfe of the fourth, the Remay- 


per 1 equall to the 2d. 


The 


| 3s Of Proportion; 


' The former 16 Prop. may be all wrought by the 
rules before going , hs latter fore are wrought by 
excraQing the ſquare toore tayghr in the ſecond part 
or chip books. OST EH 


17. Having the firſt, fourth and fiſth given, | 
Bude we the 3d, * *: MN 
 __ Takethe fonrthpart of the fourth , double the| 
ProduR of the fifch mulLiplyed by the fourth , and 
ſquare the firſt ( or multiply it into it ſelfe ) adde 
theſe three numbers together, and ſibſtract from the 
famme the 4: if you take the ſquare roote thereof} 
and ſubſtract halfe of the fourth from it , the Re-f 
mayner is equall rothe 2d. © os 
'* 18 Having the firft, fourth and fifth given, tel] ; 
fonde our the 2d. © m7 
Double the firſt, and ſubſtra&t from it the fourth, 
keepe the Remayner in minde. Then, | 
'--$quire that remayner in minde, divide it by the 
fquare of the fourth redoubled , from the __ 
abſtra& the Quotient of the fifth doubled divided 
- by the formth;now if you cake the ſquare roote of the 
.laſt Remayner, and ſubſtra& from it the Quotient of 
the firſt Remizyner in minde, divided by the 4 doub*| 
ted, this laſt Remayner is equall to the 3 d. | 
19. Hevizy the 2 d. fourth and fifth , to find 
| ont the firſs. RE 
If you adde together the fourth part - « | 
OE Cu 


- © 


| Of Properties: Ti] 
{quare of the fourth , and the ſquare of the ſecond, 
and the Produdt of the ſecond and” fourth mulltiply- 
&d together , and from this ſunune if you ſubſtra 
the Produdt of the fourch and fifthdoubled, atd laſt» 
$ ly if ro the ſqugre roote of the laſt Remayner , you 
J adde the halfe of the fourth, the ſumme 1s ec to 
a) Fo TS 
I: 20. Having the ſecond, fourth, and fiſth, to 
he | ' findeourthe third. 
if Tf you divide thedouble of the ſecond added to 
ic I che fonrth by the fourth doubted, and take from this 
ic f Quotient the ſquare roote of the number following, 
of if ( v14. the Quotient of the redoubled ſquare of the 
& If ſecond , added to the Produtt of the fourth mult;- 
plyed, by the ſecond redoybled, added to the ſquare 
"Nl of the fourth, madelefle by che Produd of the fifth 
| donbled, mulriplyed by the fourth reduubled , and 
h, fl divided by the ſquare of the fourth redoubled) the 
| Remayneris equall to the third. 
hell * T haye expreſſed theſe in as ſhort a forme as well I 
ny could , the excellency of Mr. Oughtreds way., and 
dB his Invention may plainely appzare by them , - they 


=—x 1 


Therefore, - . 

| 3- When any queſhon reſolvable by Ari 
$ call Progreffion is propounded', conſider on which 
AJ of the Fee preſident conſiderations the reſolution 


Cc, 


ny firſt or laſt ecarmes the number, generall di 
+ ED FS 4 5 EIA or 


heFl being all contained in the Clavs in 2. 89 Pages: Þ 


depends , viz. whether the demand be to gre the © | 


Nb, © 


4 
7 Þ Fl 


f 97. Of Proportion... 


'F or ſymme of the tearmes , that is whether of the 
Tk foſt, ſecond, third, fourth or fifth. 
4 If itbeof thefirſt,' thenthereſt of the tearmeg 
| given » and the reſolution of the ion will de- 
pend either on the eight , tenth, fifteenth, or nine- 
teenh wecedent Rules. | 
If of the ſecond, it depends on the fifth, ſeaventh, 
; ſixteenth or ſeaven reenth. | 
T1 If of the third, it depends on the third, fourth, I © 
[| eighth, or twentieth | 
a1} "If of the fourth , it depends on the ſecond, elea- 
: venth, thirteenth, or fourteenth, 
It If of che fitch, it depends on the firlt, ſixth,ninth, WY. 
q Or f welfth. f: 
3} The reſolution of the worke when you have duely 6 
| ated theconſiderations, is found out by the Rule. Iz, 
Example 1. If the firſt tcarme of a Progreſſion 
be 5, the laſt rearme 15, and the number of the 
tearmes 6+ what is the ſuinme of the tearmes , and 
what the equall difference of each tearme : Heere is 
5m the firſt , ſecond , and third conſiderations ta i Z 
nde the fifth, and fourth, which by the firſt and ſe- || 
cond Rules give the ſumme tobe 60, and the diffe-'}|4 
Fence 2+ 


=” &5 9 TH... - 


The works, 


6x Ge 90/129 ( (60 the ſum, I5-6 Io (2 the diffe- 
15 5 303) 5 Is Fence, 
92 3o1 20] {iy 


kh. 4 ————= RXR38ÞWWer” —_— ——x 


\% SP 


@ of rearmes 8. (1) the firſt tearme 27. (2) che ft 
| tearme 50 aregiven to finde out(4)the commonidif> 
# ference by the ſecond Rule the worke finds thee- 
$ quall difference to be 3 2. 


Of Proportion; ae 

RSS oe ns Je Or en el IG 
© Example 2. Of eight Brethren, the yongdt was  \} 
7yeares old, the eldeſt 50, eachdiffered like in age? ÞF 

; "OM other J what difference was there in th cir a; % 
and what the age of cach brother? *(; ) Thenamber 


8-1=7)50-27 =23 (35- 
= for 3557 = 23 & 23f27 = FO 


Example 3* One had divers Sonnes - the Y 


$6 yeares old , theeldeſt 4o, ahd every one 1n'or Mad 


ſtill exceedes his brother by 2 yeeres ; How many 
Sons had he ? An 18. And'how' och was the WE = 


ber of all their Ages? «Ln, 4145, _ 
Here « the firſt, ſecond, end fourth given to ied 
_ the third, and fifth, 6 Ys : 


» ww 3 


} 


Byrale3d. 2) 40-6=36 (17h1 =1%; 3 
By rwle 12th. 1600 077.19 20020 


0 EF .. 
RAR) 1564. (782 


o los. 
Os __ 6 
vs hk Ky , . 
6-3 40 
*%, 
Ro 


| | : x 


+ 
/ Ys 
- = 
Fe * 
_m p: - - ; 
G - : 1; «+ 
”_ » F4 ck J 
. 2 5 
. 5F% 
05 
K: Av F, 
4 
= 
— ra # 
* IT Fc 
| OE ',. 
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© | / Example 4. One travelled 5o miles every day,in- 
i creal Lien joutney 3 miles, . till at 5 dayes end he fi, 
niſhed his journey. ; . how many miles was his firfl 
dayes journey ? Anſwer. 6. And how many the laſt? 
Anfwer,14+ = Se —_— 
Inthis queſtion thy third, fourth,'and fifth are irien to 
| onde the firſt by ruli 15. andthe 2d, by rule 16. : 


, 
. 
Py 


to) 5ot5o= 100 (1041= 11 
© $92= 10.(5=s 


Eo 7 


16) 5050 = 100 (10 
eo: $7 bp LJ C4. 
MATT TIS (2) 
., Example 5. One fad 20 clothes worth 5 |. : 
pecce ready money,, and ſald the firſt for 1 crowne, 


and augmented: his price 4 cr »nes more for every 

cloth then was payd for the former , whar received 

| hefor his doathes,/and whether did he gaine ar loſe 
of the juſt price of 5 1. a doth 2 Aviv. he received F; 
200-crownes or 7591. hiscloathes at 5 1. the cloth, 
comming to 100 1. | 


Flere the third (20) # gfumn, the frff (1) and 
the fourth (2) fa fxth <A, ; 


2” a PE LS Pe > 33; 
40F2 = - $© 629 | I. Os : ES 1 E. 


of Projeii | C, : 


le 6, =. ehund red eggs are placed every 

pne yard diſtant from another , A" Med dirs 
om a basket ; whether might, one ther opthe' 

ggs oneafrer another , ſtill returning to the basket 

d purting them jn.., before another doth run 4 

niles or 6040 yards ? Anſwere he that gathered the. 
2gs went T0000 yards ,' which exceedes a: by 

2960 yards, 


. 


, 


eere the firſt third, and fourth tear mes are ry 71 
finds ont the fifth, by the ſixth Amer: 


$002 = 200'- 242 = 200n100 ==+epn==re009; 


Example 7-- A ſumme of money is to be oayed i in 
T 2 dayes , Payin is the firſt day 101. and increaſing e- 
l 


7y Paroene af [5 1. till theda TG whas. 
e whale debt £ Anſwete' I 681, ! 


T2 = 4 =$426 458 7 NN 


28812 336 6. (168. | | 0 j 
I'2 - £ vi Lo a £2 uy -» ; i 


utoles. Six hundr th £ f | tes ing 5 
Mars by Afir ix hadeh s pour 
y I know not,” but.the firſt fave 191. an the hft. 
181,  Howtmny d did receive the money ? Aniſfiow 


mch had 
kemoney, Anfwere Were; There were 19 toreceive. 


Op 


RI" "IP; 
ee b 


_—. " opti Ore 
"The "Sontinen difference De 111. each mans 


Fj may - be ealily had b ad In II tothe firſt 
nin op hd 19 GCC» f : 


6852 >= 1370 (10 
11809 =137) 


118 19 13924 685 
WSY 0 #00 7- JOE 7-7 TO, ATY 
Sat. 1370, 23563 1370. 
1298 19, 2 
: 223924. * 361 - | 1 1233) 13563 (11 
£220. 
2223.3. 
vom tecencr 1 Ar y Ws £ 1233 
IEP a way fi el of Arithme- 
>. -* ticall continued Proportion be wrought. 
Go Ul Proportion continued, is when any 


* ferverol Numbers. {ct doyne.., have the ſame or e- 
| 4+” =Mnall reafon, that is the Quotienrs of each ellownng 


J + LS xe divided by the former are equall ; as. 2. 4. 8. 
i | &c. the Rer# being 2 for 16 containes 8 ewice, 
_: a r Ei da 4 and 4+ 2+, 14. : Fi OO ! 3 

Sa K/OeR erricall Pro rionalls continu2d,. the 
It;an I, re.commonly called che © bb 
| the,middlc : tearmes nh rzpat the ineancs- ; , 


$. 


rule ys en 

Et, Seoerridll 2. 1 
Mulcipl the j tus by the ſame Ratio ha 
by, Sect, af Ont Frodyfheake che firſttearme, di- 4 
vide the remayader, by anuipber lefſe by 7 then! DE [ 
Ratso, the hm is the ſamme of that Progrefli- n 


VP 
I; Ex 3:6) 134/245 48 the fume 3 1893 fie the * 
hea being, 2-- 48*2/= 96-3 93 dixided by r * 
equall 93, | 
Tr for reſolving of ſuch GheſtionZ when 
nothing but the firſt rearme Rar and Humber is" gi } 
ven,: you mult firſt finde che laſt, and then the'ftitmms 53 
as beforgythe laſt rearme or any other jk y = j 
diſcovered by. placing Archmerieall cear Ee) £4 
the heads of the Proportion., and contin Ex 


jew of the fir of the Progreſſion. 


N ; © gs Ee Wo EL 
Y 2.300 ok, OY p25: ia Pp TIS <> w 
es "4 TD > . » 2.0 _ 


He I. 2c 42 + 3s 7 3 7: 8 5: "Þr 
; Jr"At Ye. 16+ 337 648 128. 256 | oe. 


|. "The lower tiers ” 4:;&c. are.in God 1erricalf © 
(proportion,"the higher in | Atichmerjcaſt propol oftiong * 
| and note that for the deſi refrearme if it be greats : 
ken any oa up {ach rwoof the Arith, = 

H 


, 


; £52 4 A eat id, 
> _ SY REFILLS £ 


$5g"% 


Tt os Rog he - of 1 ; on, 
| well mukeip the defre'teume, and miliply 


Wi! Geo, tearmes under the Arith. it will farishe your 
- As ſuppoſe in the former progreſſion IE have only 
4 of the firſt tearmes given, and the 1 tearme isde- 


I finde 24 4+ 4= 10 The Io Trarme in Frith, 
4* 16% 16 = 1024 The 10 Tearme tn Geo, 


Bur if the Tearme deſired belefle then a tearme gi- 
ven, ſubſtra& the Arith.tearmes from the given,and 
divide the Geo. anſwering you have yourdefire, As 
in the former progreſſion the 3 firſt tearmes !, ?: 7 
_ and theceight rearme ,z, were given tofinde the fifch 
fearime. 
8-3=5 The ſame manner of worke 
-. $) 256(=32 may be obſerved in the finding 
ome ve any tearme propoſed, in what 
ry Queſtion ſoever. 


Ex. 1+ - One boughta Horſe after this manner. 
The horſe had 4 ſhooes , every ſhoee contayning ſix 
- naylesin all 24nayles , he thinking to have a good 
| ine was- content. to pay a farthing for the firſt 
 Dayle, and double it to the laſt, what onght hero pay 
for the horſe > Anſwere. 
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== $388608 = 24 Orlaſt rearme. 
Then by the Rule Se. 9 7. 338860843 = 


16777216 = 1 2=16777215, "hich; isthe ſummeof 


the Progreſſion ,/ and the mimber of farthings 
otght to pay for the horſe , which make 17: 


xs — 3d. 3f. a very great rarer give for « horſe, 
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of Je. Proportion diſcontinued, or PY the Got. 
Rule. 


>> 'Fof foure numbers the firſtbe16 
& the ſecond, as the third iv'ro 
the foarrh,that is if che Quorj= 
ent of the former two divided; . 
be equaltothe Quotient ofthe _ 
latter ewodivided,/thoſe fours 3 
.to be proporcionall.. | q 
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The Golden Role: 


Therefore if the Produtt of the two meanecs 
be Aivided by:chefirſt; rhe Quotient is equall to the 
| aſt number, ortearme, as 448 = 32 which bein | 
divided by 2 the- "Quotient 1$ i6 the laſt rearme. 

4- From: hence ariſtth -the knowledge of 2 
fourth number which ſhall have ſuch proportion to 
one number given, as other two numbers given have 
the one .to theother., , and this'is called the Rule of 

| Three, or for the excellency thereof. the golden rule, 
ant herein weare to conlider the Divition,Dil politi- 
on; Operation and Uſe. 

5. The rule of three or goldenrule i is cither ſim-ſ 
ple or compounded, the ſimple is either direct, or in- 
dire, and the compound rule 1s hkewiſe dire in 
direct, aſcending or diſcending. 

6«. The direc rule of three is, if the fecond tearm 
be greater then the firſt , the fourth tearme ſhall like- 
wiſe be greater then che third , it lefler then lefler: 
Or..mn the queſtion, if more regren more, ortc\i; 

" lefle, the queſtion is to be anſwered b y =_ olde 
raledireft., as if 4 yards colt 125. then $ S raul 
yiecds require more,or a greater — 0 thillings 

-'7. The manner of placing the tearmes for worke 
is afrer the firſt tearme to ſubſcribe a point, afcer thi 

| ſecond foure, after the 3 one ag here. 1. 23 2:3. 4. 

And by this meanes the Rule may be expreſſed it 
ene or two lines. In this rule that which you ar 
mainely to conſider is., the 1{t. and 3d- tearmy 
WI WaycSc of bne Denomination or name - 0g! 
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are the 2d. and fourth,as if the firſt be motey = 
aſure time &c. of KG ſame name 1s-the 2, an 
the fourth , whichis ſtill oughtzbe of the -_ 

FC cond-,-and:the rearmes: of therule are tobe read or, 
underſtood ſo accordingly- vx fi 

Ex, 31. Pepper. 18s : : 5. 30 to be read thus i6 
31; of Pepper coſt, or will give 18s. then, 5 Pound of 
Pepper will give or-coſt 308-' - by: 

6. Omit in ſetting doyne the queſtion that which 
is common to bor ſides of the Figure ; -a&if 20-zaty- 
of wine coſt 4d. for the carriage of it 6 miles, then 
what will the carriage of 20 tun 1 2 miles coſt > Here 


20.tunne is to be omitted)! and.chug teqpcſtion wall 
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7, The three numbers Dn are bo to be diſpoſed, 
that the number whereof ghe valge onprice 1s ſought, 
© or the number demindinz, is to'be placed in the 
3 place , orthe firſt tearme in the ſecond partofthe 
.& Figure, the tearme that is of the ſame deyominatign : 
| which! is ſet in the firſt place, and the number rema% _ 3 
ning fetin the 2d. place|,: of which.nature the nume 
ber ſought muſt ever be : As in this example, what } 
will 9 yards coltif 2 yards be bonght for 5. 2.5: 
9. 22'5« 4 
If 12 yards.of Damaske will lyne,16- yards of } 
Velvet ; how much Damaske will lyne 24 yard 3 
Velvet? Thus tobe ſet downe. 16. 12 3:5: 24- hs + 
Andif thefirſþ and third tearmes be of ,untikg games 7 
| they: are tO bereduced or pt inte D Decitaalls, © ons 2 
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ig to theRulesin the VII. Chapter, | 
. After ycu have thus order poll the plz. 
ſay finding our the fourth cearme ; Anltiply the 


bn antebir/rawmwetet ether, and divide the Pro- | 


ul? by rot x tearme , Shs Luotient i £ the fourth 
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"Therefore if an'unite be in the firſt place , the 
foarth.earme i is gotten by Multiplication. 

if an unite be in the ſecond or third 

plas of the rule, the fourthis gotten only by Divi- 


Rules of prattice performed by Multiplication, 16e-| 
E ing the forſtt tearme in the Rule. 


The Queſtions and Operations. 


At 6d. the yard,what 3575 yards give? Anfivere 
14. +7 $, 6d. 


wo. yard. 64: 1 575- 28755 or 14. —74. 6d, 
The Explanation. 
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| At gd. thepound , what doth,1578 cone to? 
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 Hitherto wee have given Examples for the wot- 5 q 
ing the Goldert Rule only when the 18, 


gle, and withour any trouble in the Poſitionz now 
will give fome few Examples wherein ſome ac- 


Sunt muſt be made ; in the ctting downe the Wee I J 


on. 


yorth allowing 4b. weight to..CY 
eat, heere becuaſe x04. is s delivered for 190 ? It is 
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(2) Two depart from one place , the one Eaſt- 
ard , and che other Weſtward ,' the one travelleth* 
_ miles a day , the other 5 miles a day, how farre: Tie, 
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7. "One (fa poſe. every day 46 miles, "0 
purſued the arth da Ming another ( ol 
)5o miles day 2 i how many dayes , 
ow many mites Travaile will Abe ovenaken? An- 
| the.cnd of 12. dayes ; for -Þ rideth//50/ 
Wiles» bur 40, and- colefle by 40s 10 mites, the; 
yy of aneday:; bur becauſe «A wasfiald 5 - 
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How muck Plaſh is veceflaryito. lyne = cloake; / 4 
vyhich hath int 4 yards of 1 y td- quarters broad 
hen the Plaſh is bur 3 and 7, beo 

ards, 3 quarters, and 4. s 
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If for the matting by 4 roome, chets ricetles 160. 
ards of yard broad, how many yards _ be need- b 
of 17; broad ? Anſwer, 66 yards 5 - 
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| Tnan Acreof Land, if the breadth be 4 pearches, 

| thelength muſt be 40 , now if the breadth be 8;; 
EF what length miiſt I have to make the Acre? Anſvfer, 
F 1837 Qt Pearches. | | 
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| The effeAtsandules of this ruleare very many, v 
| maybe gathered out of the aforegoing Examples. 
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+ by t wo workes of- che Golden |: 
| and- is called the Come 2 
und Rule of five Numbers, 
bend the given rearmes.are 
'  Alwaies five ,. whereforghrge | 
are. oa _ Antecedents or ſuppoſicions,the 
pther two are interrogative , and. are dy am | 
atching , or anſiyering ſome of the former 
cedenss ., inſomuch that there are as'many canes # 
Juentsas Antecedents oneleſſe of like kind, or'N&- | 
nomination with the Antecedents«.,. ODOR 
| 2» For theright placing the tearmesin this Ge 
firſt in three tearmesz(et down the conditiqi 
et that which is the principallcauſe of loſſepr DDE > 4 
Intereſt or Decreaſe , Action or Paſſion be put in the 2 
Wirlt place, that whole Sirname betokenerh rhe ſpage, - | 
pf time, diſtance of place &c. be pur. in the ſecond, | 
ind the other remayning he pur.;in. the. a 
place ; then the conditiona part! cing ri -pi 
OY the tyvo cearmnes wherein the ke Gem 
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muſt correſpond to ſame of the conditionall tearmea, 
and be placed under them. 

3 ThisRule #likewiſe dite& or converſe , bu 
leſt the Reader ſhould be troubled with roo mary 
diſtinRions ,: rake © rl; > wang after you 
| - have placed the Queſtion by Seton 2, then if the 
= rearmeſought El Skeet under Wo '< rd Ly the Rule i 
'S ohfrfes zron 
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| en thneRule t econ, 
0 » fer Ds and the wx and fourth fe 
Diviſer  fſomſs Diviſion betdeby; ani the © notin 
wilt give the trarmit That is wanting ; Exaroples wil 
make the Rules more perſpicuons. 
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T. If took in12 manerhs _ rol. what (hal 
Ae gaine in 6 moneths ? Anſwer by the firſt Rule 
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The doublc Golden Rule: 
3+ If in 12 moneths tool. give 10l. in how ma- 
F moneths ſhall 5ol. give 21-108? Anſwer by the ſc» 
nd, 5 moneths. | oh 
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' And after this manner may any queſtion reſolva- 
e by the two firſt parts of this Rule be performed. 
4+ But if 4 tearmes of explanation or conditio- 
ity precede the tearmeof the Queſtion ; ashow 


Of the farſt will make ſome number of the | 


laſt ſirname , the Queſtion is anſwerable by 
the he x, 0s Rule di/cerding, . : 

any Of the laſt named will conntervaile ſome 
certaine mimber of the firſt named, the que- 
ſtion is anſwerable by the Compound Rule 
afcendimg. To 


| The-worke of the (*omponind Rule aſcending. 


 Multiplythe firſt, ſecond; and fiſh tearmes for the 
-} 3udend, and multiply the ſecond and forrth for the 
bviſor , finiſh Diviſion tlereby , rhe Duotient gives 
Faymelf. 5 1. ogand ;, {li Eorp OR) 
Example ; If 2 Angels'coantervaile 20s. and 128. 
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T be worke of the Compennd Rule aſcending, 


«Multiply the 2. 4-,and fifch tearmes togetheriq 
- the Dividend , and multiply the 1 and 3 for the Dj 
viſor, finiſh Diviſion &c- + - 

Examp.; If ;2«Angells countervaile 208. and 19 
countervaile 2 Crownes, how many Crownes yl 
counteryailes Angels ?.Anſwer, 10 Crownes, 


$4. ,205.— 26% 28 6 = 240 - (lo 
13S. *2Ct.. 21224) 24 * 
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If any queſtion in any of theſe rules have lik 
la in the Dividend , and Diviſor , omit, « 
exncel chem to fave labour , and warke opely wit 
che whole numbers. 

- +4 Tho uſe.and effects of theſe foure Drece _—_— 
are of great moment ;. forupon the irſ rwo y 

_. of Merchandize ». Wherein time 

bought and ſould , bur alſo by them al chang 


Warre, covehing vidtalls,  Sonldiers wages ». © 
,penceof payyder , eaſtingof Trenches »—and ol xt 


a_-- - 


onof divers Barters , with the 
tion of all manner of moneys and coynes , 1 

d meafares of whatnature ſoever ,'as may.appeare 
y the queſtions follewing ; wherein lelt we may 
2eme too tedious: the operations are omitted. 


Runſtions for praiſe of the procodens Mi 


1. If 30 buſhells of ſeed will yeeld inone yeare 
60 buſhells , how many will 8o buſhells yeeld in 
yearesS ? Anf. 6720. SR 

2 1f 6 Mowers will mow 45 Acres in 5 dayes , 
ow tnany'Mowers willmow 390 Acres in 6 dates ? 
nf. 23566. 1-47." 7 

3+ It | in ten dayes of 12 hgures long , a man may 
-urney 3oo miles, in how Mhy dayes of. 16 houres 
png may he travell 5co myles ?-- Anſwer 12%. - 
| 4+ 1f 12 penny worth of wine fatishe 8 perſyns 

a meale, when wine jSat 6d- the quart, how Many 
ich perſons. will 20 penny worth of wine farishe, 
hen wine is at 4d. the quart? Anſwer 10. 

. 5. If 2 Plowes till 1$ Acres in 6 dayes, how m2- * 
y Plowes will car 45 Acresin. 3 dayes? Anfwer 10. 
| - 6+ If 500 Pyoners caſt a-trench of 300 Recd 
ng In 6 houres , how many Pyoners will caſk a 
rench of 160 Rood iÞ 2 honres-? _ Anſwer $00. 4 

7 "If 15 lls of ſtuffe3or*75 Quarters broad = W 

; | 3; & 3 
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378. = 6d, what ſhall 40: ells of like ſtuffe coſt þDein 
F or 1%6 broad? Anſwer 111. 48. 

* 8, Onebuycthluffe for 225. 6d. the peece read 
money , and would ſell it againe for 245. the pece 
what time may he forbeare his money, and yer gain 
after 91. in the 100 for 12, moneths ? Anſw.| 
moneths 8 dayes. 

9. One buyeth 20 yards of fatten for 7 1. 15 

ey ,. for how much more then it colt my 
| yards giving two moneths day tor py 
ment .fo gaine after rol. in_the hundreth. for 11 
moneths ; ? 
 Foranſwer ; botmile the poſicion 1 is of 20yark 
and the queſtion but what he may raiſe the {aled 
one yard only , and not in the whole 20 yards, If 
oa rne the price of one yard thus ; 20 yards, 12%51:! 

. *625- Then having the prize of one yard, I plac 
tho Queſtion , by thg firſt Rule , and the anſwe 
8148. = 5d. +, ; 

* 10. ATowneis beſciged wherein is 5000 Soul; 
ers , who have ſufficient vimalls for tw o moneths; 
Put chey looke for no ayde to raiſe the ſeioe till 
oneths ; how many Souldiers may the Captain 
diſmiſſe to make the vicualls ſerve ſo long ? AIG 
he muſt diſmifſe 2000, 
x1. If 5 Cannons in two dayes ſpend 60 barrd 
of powder, what will 14 Cannons ſpend in 5 day 
Anſwer 420. 
12, If one horſeman for one moneths wages it 
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what treaſure will pay the wages of 4000 horſe: 

n 9moneths ? Anſwer, 1o8cool. 

13- If $ Tablers when wine 1s at 6d. the quart 
ndevery meale at their ordinary 12d. in wine, 
zen wine is falne to 4d. the quart, what ſhall OY, 

ſpend a meale, not bating rheir nſuall quantity ? 
For anſwer;though the mien ſeeme to be rhe chiefs 
iſe of the ſpending of the wine ; yet becauſe their 
mber remainerh alwates one, and they drinke no 
re at one time then another ; the cauſe therefore 
he increaſe or decreaſe of chis expence , is rather 
be attributed to the price of the quart of wine,” 
ole alteration is the chiefe cauſe of the increaſe 
decreaſe of their charges ; Therefore according 
he Rule the anſyyer will be $4 
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wiſe the torall of the Produds is the generall conk- 
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WED 1 tob6lad 6, 1,Tha 
all the ſeverall quantities and meaſures may be He- 
wogeneall, that is aliRe;art of the ſame kinde. 2.The 
pri ice of the mixed _ isa __ price betwix 

of the prices © 3 whet Yuantiries: © 

FL Allivaricn alternate- 5 { oth alcer;or _ the 
3B of the exceſſesor differences falling out be- 
| bent hadeners of bork-theextreamey*s af 
/, crjbing that tothe greater exrredage , 4 which pro 
ceedes from thelefſer# contre, und: this:being tone, 
the ſaid exceſſes ſo alternally and interchangeably 
{eſtuated;;-'doe fqrchwirh declare thedue proportion 
of evetyfimple, entringthe mixiurs z-if the alligs 
ting the extreames of the priacs os are to obſerve 
=o three Rules, 


1 Thatcach greater extreames 
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mixe: wighnRye at 20d, Parley: 
Bo 2900 how many buſhells of thoſe cher 
ſhonld I commix therewith , that the price of theſ 
glxeurebe afforded at 16d the buhell; ani yeoſul 
ly euntervaile theprietob-the {ioples? - 7/41! 71 
rr 92 hfL Te 
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Queſtions of the third variety... 
ty, Thavewheat of 20d. the buſkell, Kyc of 642 
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* 4 A Goldſmith hath-melted:14, 5, oz, of Gd 
Bullion of- 18 Carracks fine', whieh foure pound, 
oz, and z of 21 Carradts fine-, Of how may 
Carrasfine 1s 1], of this Mafle?. Anſwer, 18Cn 

Vo. l, 125416 T4375 T5 167917 44008 
4: of. 33257996% 91.1895; 3145756 
*> The: 167917 3145756 :3 Ie (1878 

OG... 

F. A MibitMaſterhath # 1c0l,/ weight of Gal 
of 22 Carradine, 2nd. 20, weight of 19 Cam 
fine; and heywould ſo mix thegrtogether, thateve 
pound of the ſaid mixturemijghe be 20 Carradts fn] 
whether doth he neede to'tmix any Alloy with! 
and how much ? For anf\yer.I muſt firſt ſee whe 
__— I, of this Maſle will be of,when both (or 
<a + a 


c4b664 EAT 6 $50 , 
| 1 tte 19- are es: pg"; To 
: that one | 


DUNC of this Maſſ WI I. Carr = Nip .Y 

ercfore. it is tyident that thet be te oy. © 
fe "to it to abate it from 700920 Capt fs fc, 3 
hi we y veer nareghns. | J 


©2157 20. » "And therefore for x ciery 
' twenty palinds of wy 
's ., there mult. be 1 } pound of 
© Alloy taken', and therefore I 
nclude that the Mar Maſter 'wuſt take ro 1201, 
eight of Gold, gl, of- Altoy foc,rof, 1 1%5:: 120.9. 


A Goldſmith having divers ſorts of ſilver: Bullion? 
- 24, weight of 7,07, fine, 3ol, Veiga t of 9,02” 
e, and 16l» weight of 12,02, fine, d melt all 
eſe rogether , {0 as 1], weight of the Mafſe muſt 
are 10, 07, fie + \whetheroogh he mn. any Al- 
f chetewithy and how much ? +: 20 
4 430 $16 = : 70. Then itn? 630 :: I. gs 
7 *9 x12 * - | Thereforefor aſks 11, 
g +120+192 © =630 weight will be 9,02, fine. 
But by the Tenor of the 
ftion he Goldſmith ſhould have 1 0,02, fine, 


erefore this mixture is not fine cnough by one 
M 4 © ounce 


3 ence in every pound W "that av Oy istj 
F_ bemixed; bur pd eg, more-fine pier; 
| 3 _—_— , 5» which joe AIR Ry Aligetions 


oF ty _ 21, of th 
a Jar ——— 


£121 ſtim i pr ce Sn Lif. 
"" lyTconclude2. 1: : 70. 35, therefin 
th hele Ma wil. require 351, of fine fibi 


robe Incorporated, to make Il, Wn AEST. 
= pro 1 Je 
241, weight = 7,07, rg 168 


at 10, on fine = — L050. 

ns weight at 9,02, = 630 

Or 25 at 12,025 = 420 
So 4, ar I OY Ov 
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+ Cn ay, XII _— 
p 4 - F 4%4 # } | 3 
pf dimers nſefull Propoſitions concerning the compe= Þ} 


nee 8 Drams, ina dram 3 {cruples,' ina feruple 20 
zyne$: Theſe alter from Troy weight ſomethi 
their ſubdiviſions ; the Characters for Pound is 

, for Ounces3, for Drams 3, for Scruples 3, for 


woo gr... + | : 
3+ You are to obſerve in the workes following; 
at all the Quantities be brought ro one denomina-' 
) Euprs into = leaſt rearme mamed, as lb, 

to 3 by multiplying by 12. Finto 7 by mulciply= 
by 8. 3 into Jby multiplying by 3. J into gr, by 

nv a by 20: or otherwiſelb into 3 by multi- 

ang by 96, and Ib into 3by multiplying by 288. 

by putting them. inco Deci an Ounce, for. 


; Fo 


2; =24 2 "ſoone reduced, for by thelittle Ti- 
3-36 | ble 40nexed you may fee that in 2), 
4 = 48 there are 24Z, in 3], 36 &c. Then 
5 =60: + by the Decimall Tibles annexed} 
6 =72 may-cake out-the Decimalls 
= 84 belonging to Drams, Scruples, wy 
8=96' |: Graynd 
95108 | ! ; AS the Decimall of | 
PRSTLaOEs: 25 5, 4 3, 29,15 Bis ; 
© | " is 3557291 3. Bue in 
\ rhe following Propoſitions there will 
" henogreatneedo tipdecieg works 
pe = the is. | 
alitics, atmltievs and yoga. 24: 


we inesare conſidered in re- 


of s us heat not of themſelves, for” 


-thoſe fiuples are called / temperate , 
that po change in-our bodies in 


reſpe& of heate, cold, moiſtures, and, 


dryneſſe ; ; thoſchot which have po- 
wer of fieate,thoſe cold which worke 


cold:, and ſolikewiſe ſom? morſtand' * 


3 ſome dry ; fo that all Medicines 
= and ſfimples arc conſidered in quali- 

* ry in ſome of theſe wayes, either/as 
they.arc hotorcald , moiſt or dry,or 


Rt 2sthey are temperate ; which may likewiſe be te" 
2 errno. for cithera Meine pu belt 
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"9 The (hnpyſin of Adina 
© the greateſt quantity commonly being Z, pounds are 


503124 
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01041, 


400831! 


3100623 
Zloog16 | 


x [0020$ = 


f 


* 
-*m— wr. es es. 


| y 10 

and generally it may be-{gjd to be x: rs 

heel &rh6t cok, moſt or If. © 

fem differences of chefe"qual fes are (fs 
hy yore: fedi 


- 
* by % 
> 


ous: and f a Medicine is ur to ky yer Bo 3 
cold, moiſt, or dry in the firſt fecond,rhifd, or. F 
degree' : As concernin 
portioning thereof, je4 


the prizes, and the due pro- 
W'beipoken of in the Pro» 


2 tions following. ; | 
"01> O77. 
: Prop I. To angus 4  Medieie i 5 oh. onrity, ping \n.\ 1 
;, © bhe Trop Y, gives, Þ 
: Summeup the Quayuidies of the Medicine wioldas | | 
4 ll then fay ;; *as the ſgmme of the Medicine given, al s | 
3 [to che augmencation,, ſo.is thequantity of 
1, cell of che Medicine x given ,, .to'the quantity che 
1 WF augmented Medicine edeſired; ; Examp. 
3. | 
6. 
3 : 
FY. 
rw ; f 
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(1 
52 
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| chad follewing oe pprotigs there will 
| _ no 9 need 

the values. 


"Thoſe ſamples are. called 'remperate , 
cube $00 change in-our bodies in 


hae » thoſchot which have 
wer of heate,thoſe cold which worke. 


' fone dry; fo that all Medicines 

| and ſimp! 
ry in ſome of theſe wayes, either-as 
they.arc hotorcald , moiſt or dry, or 


chis decingull Wo 
alities, fataltiens and yer=\ 


nesare conntdered in re- 
—_ us and not of themſelves, for” 


; heate, cold, moiſtures, and | 


cold, and ſolikewiſe ſom? morſtand- + 


es are conſidered in quali- n3/T 


2 | the oreateſt quantiry —_ being 7, pounds are 


2=24J  ſoonercduced, forby thelittle T4- 
3==36 _. hlegonexed youmay ſee that in 4, 
4=48 there are 24 $f in 3], 36 &c. Then 
5 60: © - by the Decimall Tableg-annexed} 
6 =72 may. cake out. the Decimalls 

=. 8 (- to Drams, Scruples , = 


| Ou po 6 Decimall of .3 
0129s 25 3s 4 3, ye 


45 
3Þ7) , 
2f29 
[125 


2/083 33 


x 94167 


I 5103124 
To 0208} 


. FjoT041, 


4.0083! 
#66 
2/00416 


aSthey are temperate ; which may likewiſe be t## ' 
ken two wayes ; for cithera OP el 
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rhe Gadd | Row 


ro) be dr: 96"; þ that it wi incicher hoto ors 


I \The je of hefe euaies are” fi 
wmtro degrees; fobat ple of Medicine a 


þ: rolirgexpreſe fr qui | 
ceed frontrhe remiperature rartdy quali» 
ty inzpdegrees , and ſoa Medicine is ſgid to be bots, | 
cold, moiſt, or dry in the firſt,ſecond,rhi&d; or w 
degree': : As concerning the prizes, and the due pco- 
portioning thereof, je MW" boipuken of in the Pro- 
Pe FO. 


Prop. Te 7: aug 4  Mediniwe 5 847; quaneity, 7: bepng 3 \y 4 
4 ' bhe hs giveo, " 


Fe 57 an 1 


Summe up the Quancities of the Medicine grey: 4 
then ſay 3 *as the {ymme of che Medicine given, al 
to the augmentation, ſo.is the quantity of 
cell of the Medicine given , to the quantity ol che 
| augmented Medicuns defir ; Examp» | 
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- Unguntem album G ampharation, 


ay ley « 


| K Ob Hole —$ 12 7 963 


bet with? © or 02 
"Ibo Reſer-S, 70 


| Gſinge?: 210 F- 
Therefore fa, 


179-210: 2 96s 193: : _aprit 46-yorrts.: Th 
96 Ex | 210 ' * 210 X 
| | 24 ; "as 420 (21+ 
189 48 96 340 
379)20161 ( 118 Fogo( 29 10080 (593 ; 30 
Tow: 164 85. 
7 Ty3 / | . yh 
146 0 
| 52 
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ow you cant toly of Opie 1183, of white 


| Waxes, 3, of Ceruſe 5943, of Camphyre 25 5, 
i} ta make make up the Medicine a0 DES 


_ Propy 
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FOR 2. Toda a Mam inguanty, 
no tnnpag 7 


Thish erformod as the laſt Propoſitie 
Quantities of the-given/” Ponte 
img ME the jars of diminution ,ſo is the! 
ve Quantities of | the Doſe given \'to' the ſeve- 
_= ' uicgof diminution. .The workeaginche 


rop. 3 4: ontwhet '9n any 1 | 
"Si or Hf is containedi nity pe 
« Compoſition,” & "bs; 7:5953003 


- Confidet the Compolidin _ Ganme tyinhalie i 
redicnts: then ſayyas the ſumme of thegreatCom- 
ofition yr antiry of ne rg; ſgizthe 
duantity © the Ingredient p ed | 
(en the quantity. of pig ts 16 tin the Dole BH 
ropoſed : Example, Thave t 7 of Pilals gets I, 
s , Iwould know what quantity of 
ontained therein ? For an{wer,] ker the Tom: 

oſition, - and fifide that in the whole there is 

d 3283 2 'Therefore I fay 3283, 96 7: & 15s 
d I conclude that there being 6 Drams contained 
1, there muſt be 153 in 1Foltha 
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what/orver. 


3 Prop. 4. Tn Ta fnqore real Tecra rmg oak 


-/ Hitherts hive wee bes of the! watt, how 
entre woe ro-the * Qualitics, and for find hg | Be 
—_ Diſpoſe the qutatiteies of all Your if kth ine 
won row-4 Acting orderly by then thei Teveril 
quantities , and, if any of «+ Ingredients be con: 
pounded, you mult firſt learne its quality. . 

«Maleplyr each quality by Irs owne quantity 

x <he hot Fa col; mot frontdty, a 
contrarily- , #and ſer: downBthe" difference of rhe: 
PreduQts ; For as Ru, ſumme of all Ras, 


tothe differences thi agrees 9 is 


fame kinde thar- the | 
zmple; ee $4 
3 Sd 6 Zoe and te pers 3 Flee 4 gorps 
5 fFoldin 5 , a 


were.com 
deds, _— __ hs ternp er reli For| 
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Moiſt. Mes 5 36 a liſt . 


| 1firſt ſet downe my quantities of:  tencandead? 
nd multiply them by their qualities : Farklt up both 
he Produdts, & bſiraQ the greater from thi leſſer, 


Y. pd divide the Remainer b the at ear of ts 
d tient gives Me 3 00 "ar ade} f moiſt, 
-, Wecanſe the Produfts 27 of dry ,; and g6 6f mo I 
oc vere the biggeſt; and no ef I cor 
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Where the quent $65 are the a4 
Ex. 2o © 
” % 
f Z 


\ What isthe quantity emer it of x--Z hot in}, 
7 mand with + | onldin 1*4a dry ih 3*? 
Anſiver, in2* of heate,and z of dronght. 
 x—3/3 Moiſt 14 
S.- EE. Dry. ag? 8 g : 
2 (1 Heate. 2 1. Dy 
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The -ahgſeny f Medclies: 


E xamp. 4. Pilule Smgla 


radicumſyuogloſſi fic. 48 —0—2.m0 — 2-9 
em, Hyams 9 = 4 8 —0 — i —0 $a 
Dpii preparar. 48 —0 —4— G=—0m=9 


roCs. 
«ſt ores. | 2—2—0=—0— 2—0 
Iryracts Calamite, — 3'= 1-0/0 — © —0 
161 Yhe ſunune of the Quan= 


rieS 1 Drams, 
; F by 

| q* C. pf fie 

x ons 5.” — $6 
IO ESD Lo 

3 —48—0—192—0 — 9 

ns MD 6= 12 — 6—0=—12 
he worke, 5 —> 5'= 10, = gg 5 
"ps - Tones ms mas 
—— DD ET hon 
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161 Te, - 44 mo 432—0=—467, 


431 —44 =388 
167 2 9 = 467 
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1.361) 388. (255:trige 
77 


> 361) 167. (1.1%; fee 


__. Wherefore. I conclude the ſaid Pills to be coll 
2 degrees gnd almoſt a halfe , and dry in one deg 
and fomething more , the ſame may be pronoun 
of any other Doſe. . 


| Prop. 5. Taaygment in 2 mality a /Heacine td 
rr - degree propoſed, 


It is requiſite for an Apothecary to know the 
reſultment of any.Mediczne , as Zevertas thin 
Lib. 5. Inftit. Pars 3. (hap. 1. which is taught 
the laſt ; and in che ſame Chapter, amongſt manj 
ther obſervations, he ſaith, Interduns vs Me 
menti eft debily,quam valigdior i admiſtione intend 
Contra HOnnWnguanm vehementior, quam debiliary 
ations remittere oportet. 


T he Rule, 


1: Diſpoſe all the quantities given either 
{1mples or compounds 1 their exact degrees wi 
are to be taken and tempered out of Medicines c 
trary betwixt themſelves, viz hot with cold! 


# % IN 
k W + 


The Congricies. of Adore: 29 
oiſt with dry otherwiſe no exa& temperament can 
he choſen. | ®. ; | 
| 2+ As in the faſt Prop multiply the. quaptities 
nd qualitzes , 'and fabſtrac the Products, as wes 
Te taught. rs Yr ws 
3- Then alwayes chuſe gne of theſimples a de- 
zree higher then the propoynded degrez , 38 if I 
yould raile it from 1* of heat to2* : Then on 
Imong the ſimple Megicines one in 3*-degxees © 
jeate , orif oy es none, then I muſt chaſe a fimple = 
ff chat degree, this done by the degree you have gi- 
en, multiply the ſummne of the quantities, and from 
he Produdt ſubſtract the difference of theProdn& 
f either Temper ; the Remainder divide by the 
ifference of the degree defired, andthe degree from 


yhich it.is defired robe augmented, 


Examp. « 


' T haveof ſ{imples; 1 3 dryin 4*, 25 dryin 37, 1 3 
Iryin 1* and 2 5 dry in 2* this being mixed with 0- 
her ſ1mples, viz. 1 3 coldin 2*, and 13coldin 1*, 

finding the temper of chis mixturetobeonely-r5 
legrees of heatc, deſire that it may be augmented to 
\Wo degrecse 


< N * « —_— . 
- - 


fs The Compoſſion of Medicines 


I finde that by addin 

4 3 to the 2 Z,that is hg 

in 3*, {becauſe it is on 

degree higher then th 

degree delired) to aus 

ment the heate to tw 
- degrees. 


The proofe. 
0, F 

| 

1G 


2 


1 


The Compoſition of Medicine.” 81 


Examp, 2. Where the heate is raiſed 2 degrees. 


153.45 : hs : 
7—=—42890 7 66-4204 
$g—1 ny 8-1 _83 
11 — 2 2249 "T1=2 


3— 39 HY 5 


Pp. 7. Todiminiſh « Medicine iv quality from Fo 
| 1 | degree whatſoever. WE 


"This is but the converſe of the former , for ta 
g one degree of cold,or that way from the degree 
heate given more then the degree propoled, and 
rking as before in the laſt Propoſition you have 
quantitiesto be added to the quantities of the de- 

e takens Mo 
N 3 Prop. ' 


193. YT CMmfoftion of Atvilioer; 


Props *57,'F e retuzs: any Mddioind. propoſed to bby 
| | degree of quality whatſoever. 


1. This js wrought by the Ruleof Alligation, 
and therefpre yort muſt have -yonr qualities-to aſcend 
from tt tb, thata differenge amongR then may be if 
foundaut, acconnting the temperate equall to.5, and 
then adding degrees of hot and dry to 5., and ſub 
ſtrating C1 
cold and Bot - 5. 2 2 7. Cold 
moiſt anddry. 4 2 3 5.and moll 
from 5, 
as in theſe figures , where the upper figures miy be 
tearmed the differences, the lower being the quant: 
ties the Cypher ſtanding for temperate and the d: 
grees of hot and dry being accounted towards the 
left hand, cold and moiſt towards the left. | 

«2+ n-This Raje« the opetirion isfMilfyyronght by 
the differences or higher'Nambers, and not with ti: 
degrees themſelves ; as if you would ſer downe 3 
of heate, and 1* of gold , you muſt uſe the number 
above, vis. Þ and 4. 

| Fl "Therefore when a queſtion in this way is pro: 
poled, ſer downe the differences in their order, fron! 
the highelt degree of heate downwards, or contraſt 
ly, and then by the Rule of Alligation alternate,rak 
che. differences from the: degree propoſed alternate, 
and ſubſcribe the Doſesor Quantities , as in the Ex 
ampie following. Exampl:W 


7M Couſin of names. iff = 
reaps 1. 1 hae Goleta hor 7-5 


ofne tetniptrare, ſorhe cold int 2®,/atid'i74* ; It is des 
red thar 4 Mditine may hereof bE&nmpbtinde# 
ﬆ it the #*, what Dofes or Quantities maſt betas - 
ken of each ? 7 y Te WT, Opn OTS 
Anſwer, for to make the Medicine 14, you muſt 
Itike $3, of: che firſt, or of hot quantity $1.35; 6f the 
ſecond and'thitd, of either 1 2 , arid of the riys 1af® 
of either' tive 3 or changing the Alligation you” 
wy ater the quantities as in the ſecond Alligation. 
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4* Cold. ſet thus. 


d. 9. 


134 The Compoſition of Medreines; b 
The proofe of this Rule ariſerh our of Prop. 4; 
For if you multiply the quantiticsby the differences, 
and divide theproduRt by-che ſuname of the quanti 
ties, and if che Quorieur be e£quall'rothe quality pro- 
poſed, then you have wrought well. + -. --_ , .- 
| Examp. 2. And heere areall the ſeverall caſes of 
Alligation to be applyed-;, -asin this Example where 
thequalliries of all , but the quantity of one Gmple 
isexpreſled :, and it-is deſired what quantities of the 
reſt muſt be taken, to make upa Medicine of 'a quali 
ty given..:As for:Example ,'I have 4 3, of a ſimple 
hor.in-3* to be mixed with qualities hor of '2* and", 
and with qualitics cold of +* and 4*,- what quanii 
ties of each'0f the later muſt [ rake to make the Mes 
dicine.onely in 1 * of htate? Anſwer ; - - | 


1*® h<' 


6 WAR 


4- The ſeverall onnces 
4+ 3} 5 and partsto be taken of 
4+ ? + the reſpective qualities 
4 to be mixed with the 45 
in heate, 
Another 


Then if 5. 


. 
a 
* 


3 
4 

I 
2 


9 
) 
5 
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Another variery may be i mn ſich a this: IN 
haveſimples of feverall qualities , © whar' | 
nuſt-I rake 'of teach) ud 7 ye 7 Deſeof hard 
er'the quality ro be forme meaneamongſl the quali- 
ics of the fi ks given ? Bur b:canſe theſe and 
he like have beene largely handled 1 n _ 
ernare 'omir the reſolution. © 
And heere I might'agame obſerve tothe 
ow by thele differences of qualities ,” the 
ropolicions may as ealily be wrought ;; inthe 
vofe of the x Examp\ Prop. 5-. Iwook knowrhe' 
act PIRIE of chat Meclicities ._ E-<g3 00 m5 


2 4. 7 —SPNO. 7 
| — 32. Ho 6 4g .- - | 
—1*H. Intheir Dfferences 3 't —& & © 

—2H tha moms,” } g=mp4 v 


| — 2 Co. 2A 7 $ 3} Y+-*: | 
— 1 CO. ; T—-4 4 
: 2) $4 (7. 
- "84. -.7 


$ I finde the difference of the quantity to be 7, 
hich fignifiech 2% of heate , anfiverable ro the 
rooft: of that Example in Prop. 5. I will now 
ſe to the prizesof Medicincse 


* oy. .-- 


' Prop. 


1887 The (vwdfcion of" Mntichns.” 


Prop 8. To onde 4 the value or prive of any 
: Biff of 4 Adnrdroine , having the vaines of 1 
5-0 ſamples firſt given, Sf 


- This is found ont by Alligation Medill, fot asth 
ſumme of che Quantities, is to the femme of the fe. 
veralt produRts of the quantities in their ptices , { 
isthequmtity propoſed to hisprice. 

Asftor Example, if an Apothecaty. compound th 
oynment' Uogones Pettorale, vis.New Bitter & 
at ob. the $, 45 of the Oyle of {weet Almonds at id 
ob. the Z, 3 5 of the Oyle of Chamomel ar 3d. thei, 
of Violets at 44-the Z, 2 $ of the fat of a Ducke'ar 11, 
the 5, of a Hen at 2d.the Z, 1 5 of Flower'ds En 
Roots xx 2d. the 3, and 3 3 of white Bie Wax ar on 

ny the ounce , how may he {cll:4 ounees of thi 
Medicine ?- Anſwer, 7d. ob. | 


$Tu3 T.»t-£1- *4x 4u2 
G+12T18F24t12+6t4+5 = 90 


6$443+3H1H2+143 =24 7 90 t: 41 


& 15.0þb==7d-0 

- Arr Apotkecary uſeth in Powder, 61 of Sugard 
39; the 1.-two pound of Lycoras at 6d, the 1, thre 
pound of Anniſceds at rod, the: pond: , and: of 
pound of Fennell-ſeede at 6d,«the pound ; what 5 
3hofithis mixcure worth ? Anſwer 5s, - 6d. þ 


- FW Rate bd Potion.” 
"$$23+3+ = 12.7 | FACeTE 1 _ 
8 36, 6x70%6, , & And- 12. 164 + 2 M \687 
Bl 6T f 12+3ot6 =264 I. or 55, = 6&2" 4 


ein fl 


"Thits have I delivered $ nſefalt root 
ernins Medicines: , .never to thy knowled SO | 
en on before. ; 


- ©1Gs A ve XI V. 
7k Rule of Poſition. HEE, 
pay His 1s called che Ride? he” 


_— a a ww” "8.6 IF 4 = ad 4 3, PF: i We} 
44.4 4 


ſrrioty, becauſe any ; 

btrisraken for to" warke 
the queſtion by, arid pla- 

ced inſtead of-the number 

. ſought, after the poſition 

wherefore you examine 

the queſtion accotdihg to 

the Tenour thereof,and if 

your Poſition fal'true then yott have ſatisfted the 

ion, if falſe'f frem whence it is called the Rite of 
alfe Poſition.) then the true number is found out * 
dy this Rule, whereof there are'two kindes :'r« The ] 
FingleRute. 2. ThedoubleRate: = : 
2, The fingle Rule is to be'nſed when thete is | 
ſome partition of numbers in parts — 


i Rule of Pofetron. 


finding ouc the truth , place the number 
oma argumentation firſt in the Golden Rale, 
put downe the Hypotheticalor 
rd. ſuppoſed \, pat in the chird place the given 
number, the any being thus difpoſed,the fourth 
ortianall ſhall be the Number ſought. 
_ Examp t« Threemen, viz A. B. C. buy 
Ez oh 27col, and B isto pay rr gy JIrergy 
y and C rriple to that which B payeth; 
how much ought cyery,of them to pay ? For anſwer 
L ſuppole A payd 1, therefore B payd 121, and ( 
payd 36l, bur (+ 12+36 maketh 541, which by the 
meenc of rhe queſtion oughe to have beene 2700), 
wherefore by this Polition I want ef..the truth ; yet 
ding tomy Rule, if 541, comeof 61 :: 270d. 


300. Therefore I conclude A Pye: $5 B bor, 
and {* x00, for, | 


',_+600> = 2700l. Theta ; 
+1300 EOS 

| "Examp. 2 Ore bought thirty yards of Taffaty, 
| and4o yards of Satten ,  whichcoft him 35cs. but 
's TY OY _ of. Satren coſt double. ſa myſt as yard of. 
Taffyry,whar did rhe yard of Taffaty colt 2. For an- 
ppoſe a yard of Taffaty coſt 4s thereforet 
i" verdof Ha i 3ayards of Taffaty 
caſt EDO yardsof Satrcncoft 3230s; bur 120 
| +320 


The Rule of Poſition. v9 ; 
+ 3:0 = 440s. which ſhould bebut 330s-Tthere- = 
fore ay, if 440.4 :: 330+ 3 ;The anſwers 35. and 
ſo much a yard of Taffaty colt, an da yard of SIIrten 
6. For proofe, 3o yards of Taffaty at 35- colt go& 
nd 40 yards of Satten at 65. colt 240,and go4240= 


Do - ; | | nA Vt 
If the queſtion have a FraRion in it, it is beſt far 
moſt facility in proceeding to chule ſuch a number 
for the poſition as hath the parts expreſt in the queſt 
on aSin the example following. ogy OW 
Examp. 3, Oae ſayd he knew not what money 
e had in nis purſe, but he knew that che third part,” 
and the fourth part, and the fifrch part thereof wonld 
ake juſt 941. what money had he 2 ForanſwerI 
hoſe 60 for my poſition which hath the parts ex- 
preſt (and ſuch choyle is caſily male by umltiplying 
the parts together) therefore 1 ſuppoſe he had 60l 
Bat the third part thereof (20) the fourth part there- 
of (15)and the fifth part thereof (13) thar is to ſay 
2z0t15t12 =47, and by the quzltionitſhould be 
941 but now I ſay if 47. 60 : : 94: 120, wherefore 

I conclude he had 1 20l. in his purſe; and for pr 
I Gay the third part thereof is 4o, the fourth part 36, 
and the fift part 24 , now 40+3o0Ti4 = 94 accor- 
ding tothe intent of the queſtion. . I 
8 10 quiſtions wherein a number conſtant, orper» 
 Wnanent 3s given ; ſubſtraf it for a time from thegt 


en ſumme , and after operation reſtore it 


E 
— 

 FWccauſe it doth not riſe arid fall - ropottionibty as 

Frans docs Ex- 4+ 


; £508 The Rafe of Paſitions 


 Ex44+. One faid if I had in my ſtock as many my 
as Thave', together with the halfe , rhe thjrd ay 
For D - yarts of theſe I have » and One overplui 
ſhouſd juſtly have.6 zo, How many had he? Fora 
fwer if 1 finde a nomber whichhems ewice tak 
or donbled and the halfe,hird and fourth parts there lf: 
of will be 6:9 , I fatisfie the queſtion, for then all 
digg to it, th:permanent Number 1 ic makes up ju: 
630. ſuppoſe my Number was 12 (becauſe it hath 
partSfequired) but then T2+12+6+4+3 makeuphy 
37, and ſhould be 629. Therefore I ſay if 37 cone 
% my Poſition 12, of what commeth 629 : The 
Rule anſwereth 204 , and for proofe 204+204+10: 
+6$8+51 will be juſt 629, and now reſtoring the 
before fubſtraced, 629+1 will be 630 according y 


the intent of the Queſtion. 
37. 12 %:; 629. 204. 


FA 
7548 (:04 
I48 


_  Examp- 5- One had ſpent the 7 and the 5 of hs 
Rock, and had onely 36 ſhillinos remayning , wh 
was his ſtock' ? For anſwer ſeeke ſuch a Number ſh 

having chegand the; thereof abated leaveth remo 
Ting 36+ Suppoſe therefore the tock was 15 , whot i 
To and: (3) that is 1of; being taken from! 
Tclteth 2 remaining > which by che intent of + 


rclte 
| _ queſto 


ps by” : ED *; £< 
-y ; — - Ly 
? % h *F" 7; | . * 
Þ# & - : _- : 


queſtian ſhould be 36 ,.therefore .by the. Rgle. jf 
2. 15 3: 36» 270, which was the flock , Re 
two thirds thereof 180, and the fifth part 54. added 
maketh 234, and 270 -— 234 —.36s Ro 
Note that when the Fraction or parts expreſled in 
any queſtion to be ſubſtracted exceed an unite,ſo ghat 
in reaſor it cannot be ſubſtraFed from che Poſitzon 
or number put, that then ir is a queſtion abſurd, and 
utterly impoſſible , and therefore had the queſtzon 
before required been put, that3and } thereof ſhowld 
be abated, as it was but ; and it had beene impoſſi» 1 
ble, forzef 15, in the poſition is Ioand 3is;9, now | 
1c+9 =19, and how is it poſſible ro ſubfirat 19 | 
from 15. | ——_ 
Examp. 6. What Numbers are they whoſe 3 of 
of the one is 3 of the other: for anſwer, I cake annum 
ber that hath ſach parts as 12+ whoſez is 8, thenT 
ſ-ek ro know what.number $ is ; and put ſuch a num- 
ber for my poſition as hath ; for the denominaror,as 
o whoſeZ 1s 15. but ſhould be bur $8. and now if 15 
ome of my Poſition 20 of what commeth 8? Anſw. 
103 of 12, Therefore 1: and 105 are the two num* 
ber required ; foras 8is; of 12. ſo is $ likewiſe 3 
IO 7 
Examp. 7. What two Numbers are they, where- 
of x + 3 of the one js equal to.; +; of the other? for 
anſwer, take ſuch a pumber: 2s. hath parts like the 
Fractions as 2 4, whoſe 5 12+ 3 8,18 20: Thenl pur 
jo for che focand Number whole 4204 3 $46 1$ 
| wW 


Ss wy. De TY CDS CH cu” #7. 


7 
Lo 


. 
© 


The Rule of Poſition. 
ing tothe queſtion ought to have bem 


Bur now I fay if. 18. 24 ** 20. 44%. whers 
Fk Lehnclte 24 and 44; are the two numbers & 
fixed, for the ; more the, of 241is 20, and ſo muchi 
'the;+ of 445 
= the two laſt Examples there isnot two poſit: 
ons made, forborh 1 ? and 24, the Numbers | cake 
incach queſtion, continue and allwayes remaine on 
ofthe true numbers , that ſerve to.anſwer the quz 
"fon wichout any alteration ; bur neither 12 or 4 
{which I take for my Poirioa) : are any of the true, 
© 4 Bur if chere be no partirioa 1m numbers » 
'muke a proportion , then mult yon uſe the Kale 
double Poſition; that is, you muſt txyice mike a Gip- 
 poſttion , and if ar either time you hit upon ſuch1 
numberas will farisfie the queſtion , you havept 
formed i it, if not, obſerve the errors, and whethe 
£4 th 7 vere greater orleffer then the reſolu:ion requ: 
| ; and according marke them with the ſignes 
VO? 
F*  Afeer you have ſer downe theerrors, multiph 
them by the contrary Poſitions, and if the Errow 
-were both tos great or boch too licele,ſubſtra bod 
- the. one Produit from the other , and the one errott 
"from the other, and divide the difference of rhe fr 
duds by the diff-ronce of the Errours ; butt i 
*errours b eof divers kindes adde the Produts ; 
Iikewife the difference rogerher, ,/and divige chef 
of che Pola by rh famunc of the Errout's : Th 
| Quan 


The Rule of Poſition, 193 


Quotient gives the Number ſonghe , for the propor” _ 
tion of the Errours is the ſame with the proportion 
of the Exceſles or defeRs'of the ſuppefitious num- - 
bers, from the numbers ſought. Pa 
-, Examp. eB. and C. doe agree todivide 1008» 
amongſt them thus, B ſhall have more ſhillings then 
i A by 3, and (ſhall have 4s. more ther B, how ma- 
py ſhillings muſt cach have ? 
_ . Foranſwer, Ns 
| ſuppoſe «LF The 1ſt.poſition 33. the 2d. po+3 1, 
all have 33, Errour + 9. Errour +-3 
then # 36, and Crofſe Multip- 99. Prod. = 279 -- 
40 Bur the = .-: 98 


otall of -33+ -Di#: Pro. 180 (30 


| 6740 — 109 
d iT _ | 1 
ave beene bur 
00, therefore Differ.” 6 
erre 9 more then I ſhould ; T make my ſecond ſup» - 
ofition to be 31 for A, therefore B 24s avd {38s Þ| 
Bur 31+34+38, are 103, and ſhould..but be .z00, 
hercfore I erre againe 3 roo much; therefore multi» * 
ying croſlewiſe, and becauſe the-errours were both 
80 great, Iabate both the erroursand pa ads, and 
Wccording to the Rule divide 1 80 the Difference of 
je Produtts by 6 the difference of theerraurs, and 
nac that Ahad-30g, therefore -B. 3 3,.and &-37,and 
PEI3T37N FF LOO | nn 1 nn ilfie ne I; 
And this 1s the reſojution-where both gheervors are 
IQ greats ” IE», nl 


4 


1 194 The Rnle of Poſition. 
" Now fuppoſe inp The 1 Po. 25 The 2 Þo, 2 
the fans queſtion Evieers « 25 Zrromes =; 


AF had 25 , thete-< Croſſe Pro, 225 wo 
fore B 28, and C Differ, of Prod,” 180 

2 ; but 25+28+32 =. Differ, of Er. 6) 180 (39 
b5 The Error too lit- 
tle by 15. Againe if Tſnppoſe A 25, then B 3o,and 
C 34; But 27430434 = 91, toolittleby 9 : And 
becauſe the errours are alike, I worke as before, and 
fire the anſwer for A ro have 30s. as before. 

_ Againe fappoſe in the fame queſtion T had , fay- 
polt «1 had 34, therefore Þ 37, and C 41. Noy 
34437741 —= 112, 

which ought to bee The 1 Po. 34. The 2 Po. 20 

but 100, therefore YThe Er. +12 Err,— 30 
too much by 12 ; In Je Prod. 1020 — 240 Me 


the ſecond Poſition } Summe of the Prod. 1 : 60 (7 
let A be 20, there- 
fore 8B 23,and C 27» 
| Bir 2d423+27 = 50, too little by 3o ; and nol 
ſeeing the erronr$ are nnlike , after alterne multiply 
cation the Produdts and Errours are ſummed up, an 
 necording te the Rule the Quotient is found zotd 
A as befote', and ſo have you thigexample in cv 
variety. 
Ea mp: 2. Two men viz, A and B ſnarched* Wu 
2068. and -aftor agreement A fiid ro B give me 0s 
x of ms Santos , and I will giveydt 


Sum of errors 42) 126 


—_ 


I95 | 


The Ree of Poſniox: 
508. How many therefore had cach ſnatched ? 


Forgnſwer, I 
ſuppoſe 4 nat The 1 Po. 30. The '2 Po, 45 
che 30. Now. Err, —» 16. Err, — 9 __ 
30 = 10+ 5; of (Fbe The Vaſſe Proca7o <7. —"_ 
70 B had that 15{ The Diff. of Pro. — 450 
Þ 14, makes Bro The Diff.of Err, — 4: (643 
I have 56*10.and, . =_ 
KB A to have buc FX. 
20+14== 34g -Which ſhould be 50, and fo 16 too. 
Wlictle ; I therefore now ſuppoſe A ſnatched 45 ; 
| RE 15+ ;of 55 which Þ had that is 11 make 
B to have 44+15, and Ato have 30+17, SER Gifs q 
and ſhould have 50, ſo the Errour is'9 5 err 8 
And now according tg the RuleIfinde 4 foa- itt 
ched E4 3, and 8 ſnatched 35 5. 


And for proofe, | 

A having yr and ;of 35% which B had 

that is 7» 4had 42 £+7 5 =50 | 
hn B had d437 +75 —590 Acomdin 

EY 9, 

wg folge ſome camber ot Gl 

by, Henman og his Chil | 7 1 c 

xc. reencd back back 75, afeer he ws taypd by {0 

O 2 Whom 


} 7.96 TheRule off Poftion: 

| whom he gave 76e his (killings, and he returned 4x; 
And after all this he had 20s. how many ſhillings 
did he ſtealeat firſt > For anſwer , 1 ſuppoſe A had 
ſtolne 40. TTY | 2 
Now 40=. The 1 Po. 40 The 2 Po. 60 
20+12==\ The Err. 4'5 Err, — 0 

32 & 22-{ The Crofſe Prod. 80-- 3750 - 

16+7 ==>T be Diff. 'of Prod. -- 190 (76 

23 & 23- The Diff, of Er. 2*5) 175. 

1,;T4=] 15% 


| 75 + bur 15 


—————— 


Mould have | 

een : ©, therefore the errour is too little by 4 or 
4*5. 1 ſuppoſe therefore now e had ſtolne 60, now 
60 - 30+12: =42and 42 - 21 +7 = 28 and 28- 
14+4 ==18, but ſhow!'d have beene 20, therefore? 
too little , avd ſonowT findeby the worke that 4 
ole at the firſt 76 ſhillings. 


obs 7176-33412 =506 
And for proofe I ſay, < 50-254 7 =32 
Os 32-16T 4 — 20 The true 
Intent of the Queſtion. 


. Andfor concluſion of this Rule , any queſtion © * 
wharſotver if nor impoſſible may thereby be reſo 
yed';” it by. comparieg, adding, ſubſtracting, or Pro 

or! Mr -<condprovethar queſtiori'tf rhe truer ſc" 


Farid $piven , for otherwiſe the queſtion can 
7 G 


net 


., 


what the errours were at the Poſitions ; : but becauſe 
all ſach queſtions at one worke is caught: m the ſe» 
cond part by a moſt patheticall way of ArcyT {hall re- 
fer you thither' 5 and willnow procced to ſhew you 
the ule of-the Tables of Intereſt annexed to the end 
of this part, 


P"—"—_—_ 


ad 


— — —_ oo ” " 


CHAP NV no) 


of Conponnd Interiſh. 


| dl the end of this bolts arg 
- | five Tables for reſolying all que- 
F- ions concerning Intereſt of mox 
' ney /and Anguitics al made after 
> ': the proportion 1006s 3498407 at the 
F : rate of 81. per contwnns <1 | 
|, Now. wee canlider, theſe Ta- 
bles in their conſtruion, explication , and, uſe 9/and 
firſt of their conſtru&ion.;! 


1, 'The. increaſe of- _ aſe is = Canes 


tricall Propertion-cont1 + therefardg&he x! Table 
is nothing/but; the continuing _ the - fearmeSy 1.00, 


108 = ina Geometricall Progxefſionfor each yeere; 


2s x08. forthe firſt ycere-x 264544 for the ſhcpnd: Ge. 

Bur ro doeitfor halfe yeeresand quarters-,,you muſt 

wi 8 meane — ala - I 1009.3 08 by tae 
ing 


. Of Compoxnd Intereſt. 17 
not be reſolved', becauſe you.cannot ceme to know 


__ » © ONS WEEN TE ge ge 6. $9460 <> pp Xt 


* yo8 - Of Conjpennid Imevif. 
 -: the ſquare roote of 15900. which is 10392; 
——_—_— 1000and 10349 *3; which is b6 Ae. 
&sc. now having the twofirſt cearmes 10d; 10144; 
S&£. youareto continue it out for quarter of yoeres 
and foi we _ firſt Table made , in iugitatien whered 
if you plea any as may make Tablesfor 6 per cexrum 
5- oc. The ſecond Table is a continuall proporties 


hg” Ing : The third Table increaſing , and oth 

fourth : The fifth Table decreaſing , and thus mud 
for the (onfiruTioh, howto the Explanation. 

2- The firſt Table gives the Intereſt of : ol. aft 

Sl, per centums; for every quarter of a yeeretoz; 

| es, and then for whole yeeres to 100 : As fora: 

of 10ols for halfe a'yew wh tg2z, 


| firſt Table of the'd Wi | 
(to be wſed in this worke-) is 1031: 3} » = 66:4 
moſt, arid not xo41. my ok Fame Th 
ble gives you the nſeof EE you of ohe figat 
before the eomina«With your f & 4, and! 
1. of twb;&c-ſoit will of too]. cy if you removing th 
comma one figure rowards the right harid , and rh 
js to be obſerved as wellinthis asMmthereſt of th 
Tables-,' that if the Prinvipafi whole Imereſf jor 
ſceke, be uitider 101. you betmoverheecmma, or /O 
raringlytermofigured owards the lefthand, if us 
der 1061 and 24. then burone figure. Th 
gt romp r-40.tooldue at theenllf 
any 'yocke- or quatttt-yorth inready money; 
The ukes of tlic "elt of the Tables appearesby oo 


ſuperſcript 


ſuperſcription above them , and by Propoſitions fol- 
I lowing. Ry | 


WY 766 ue of the firſt Table.Prop. 1. Te know what the 
| Intereft of any /umme of money put out for any 

| | Number of yeeres or quarters,d; wort 

| at the end thereof, _ 


Obſerving the Cautions in the laſt ſeion, accor- 
| cing to your ſumme given, whether it be under ' ols 
x0ol. or 1060l- enter with the yeares dr quarters on 
the left hand , and having found the ſamme anſwe- : 
ring , propoſe the Golden Rule thus oF 1) 1ol,. | 
10ol. give in the yeeres propoſed the firenme in the 
Yable,then what ſhal the ſumme propoſed give? The 
which Analogy is to be obferved inall the Tables i 
and Queſtions following. - "OT EETE: 3 
| Quilt. r. If $1-15s = 6. bepmtcuefor z yeeres | 

3 quarters, what is it worth at componndIntereſt at i 
the end thereof ? Anſwer, 10'$43,0r iol - 16s = 10d. 
Queſt. 2, -1# 75 — 14s-+ 2d: be pur out for 32 | 
yeeres and a quarter , what is. it worth at theend | 
thereof ? Anſwer, 9041 =18 =, 3&, | 
Queſt. 3. If 8421 - 6d, be pur our 3y2eresat_ 
WW compound Intereſt , what js it worth? Or what is : 
BW <x Principall and gaine thereof ? - 1966b 145 = 2d. , 


O 4 — 


Of Compornd Intereff, 


I. 1©2357 3: $6775. 
8-75 
FM : Gas T of | 
Yor x 408 (10842 
V6 «+. | 
0886 «©» 


10843 


20, 11:9*6509 :: 755583 
CO»). 
Op. 36 £00000 


i a 5 Ty IF 
59825 000 
598250. 
$375563« 
 9$04'0614 


305% 1259712 :: $4025 
8.42 025 
. GJZ'on e000 
5; 252+. «©* © 
/ "5194 «+00 
= Gz- 4 503894, vv ? 
10077696 
10607089 + 


Of Compound Titereſt zor 
We u/e of the ſecond T able. Prop. 2. Tokiow what 
Bar [uwme of money due at the end of any Nun+ 
* ber of meeres or quarters,ss worth in ready 
money). 


Take the number againſt the yeares and partspro- 
nunded and multiply it by the ſumme propoanded, . 
d divide it by 11 - il = 100l. &c. according te 

cautions aforegoing , and the Quotient is the true 
ſwer, | 
What is the worth of 5l=11s = 6d. due at che 
d of two yeeres 3 quarters in ready money > An- 
er, 41 — 10S. | 
What is the worth of 811. 2s. dueat theend of 8 
es and ; worth in ready money ? Anſwer, 39l. 
—9d. | 
Whar is the worth of a leaſe that will give 750l, 
3d. at the end of 7 yeeres in ready money >? An» 


per.) 1. 8.092 3: 5575 Op. )10. 48136: $$1%x 
Ex.) $575 2 Ex, ) Vis 


fOes | 48136 . ; 
566. (45012 43136 (390333 


of (rmpened Jutereft; 


FOOT 70s 
3751062 (4305002 
4305002 


Of theſe two laſt Propoſitions and ſo likewiſe 


the following » the queſtion might be put onthe 
principall by Diviſion , by demanding the queſtion 
thus, 2531. came of a ſumme in 7 yeeres, what wy 
the principle for the farſh Prop ? 

Or thusin che ſecond Prop. 39l - gd. is the pr- 


{:1: worth of a certaine ſamme payable ar thentif 


of 2 yeeres , avdz> what was that ſyumme ? butth 


praftice of theſe, leſt I ſhould be fomewhar cedioui 


I leave to the ingenious Reader, 


The nite of the third Table. Prop. 3.To huow what 4 


Amity payable yeerely, balfe yeerely or quarter- 


ly, awd forborne avy time under 50 yeeres, # 
worth v7 doth amount to at the end 
thereof. 


Multipty and worke as before obſerving the cit 
Saws bclong''1y ro the queſtion ; bur heere you 8 
obſer; 


1 


T : CP y 1 "29 OT 
- SIE AIG 
= 
» 
4 [ f 7 % 


obſerve that this third Table hath: ehree parts , you - 1 | 


muſt worke by the firſt if the payments beyeercly, 
by the ſecond if the payments be x yeerely , and by 
the laſt if quarteriy. | 

Ex. 1. 51 -- 45 = 6d. being an Annuity per annum, 
and forborne 5 yeeres , what ought to be payd at the 
2nd thereof accounting Intereft upon Intereſt at 8 per 
entum © Anſwer, 3ol = 13s. 1d —. 

If the Annuity had beene quarterly to kavg been2 
ayd, and forborn 5 yeeres;then theanſwer had been 
\ 261 = 48 - 7d. 
| Ex. 2, One ought ro have payd each halfe yeere 

oanother 55k but did difcohcinue 9 yeares and an 
ialfe, what ought he to pay ? Anſwer , 1400l — 
11 — 6d. 

Bxamp- 3- A, quarterly Annuity of 146l- 108. 
being forborne 1 1 yeeres and threequarters,it is de- 
ired to know the worth of it ? Anſwer, 110$7l. 
* Ss Ts : 


” 


1. $"$.067 1: 54225. 

n p ll $25 
: Op, 1 Ex.) 293. 

1173. (306534 

11733: 

293335» 

396534 
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' Tos 24'I:59r :t 5*225, 12692311; 
$*225 
1203." '- 
. 04931. (12623175 
_—_ | 
E20795 5 
E26*231Te 


-$27325- 11 
127325 (1400575 
1400"5«75 


Op. 3. Ex.) I 00s, 7567*g06 T2 46%; 
14 65 
37839- 
454074. 
| 2027362 
_75 67906» 
I L1O87 IS 1s. 


T be miſe of the fourth Table, Prop, 4, to know what nh 
anrKit y payable year! 1,halfe Jearl 7,07 quarterly, | 
# worth in ready money. 


L The work 1s 35 the 1a, the examples follow. 


Of (omponnd Intereſt” why 
Ex. 1, There is an annuity 61: 105: 4d, per avnues, 
be paid for 12 yeares, what is it worth in ready 
oney ? eAnſ. 491. 28. 2d. 
If it ſhould have been quarterly, the anſwer 
ould have been, 2021.45. 9 d. 
Ex. 3. There is an annuity of 52 1. 108. to be paid 
Ife-yearly for 4. years and a halfe,whar is it worth 
ready money? Anſe. 391 1.-14S. 6d. 
Ex. 3. What is a Leaſe of 1421. -68.- the yeare, 
7 _ worth in ready money ? eLuſe 739 
15.-3d. 


to 755361 :: 65167 
p.Ex.1.)  6*5167 
53» 

| AF2s 

©733o (491094 
37680. 
AF 21 66+ 
491084 


T- 31%024l :; 651657 | 14 
65167 
217. 
1862, 
'' 03103, EN 5 EY 
55 I'70» E 
186? 046, 
_ 2030:398 - 


Of compennd Intereſt. 
IG. 746147 22 5:%5. 
52's 
3730735 | 
1492294 (391726: 
3730738 
3917262 


Fc a DIS On tay ty 
OOO, 25 - = IRE _ __ 
p Ain. 19 50m PIES Roo"vapea ang, - 

me —_ > Ay 7940: gk DEI - — 
3 . - d I 4 - had Md LES 
AX 

"os 

Ws, 

Fr 


FRE 
Coca —_ En RIn * 


100. 5.20637 :: 14 OF, 

Op.3- Ex.) 14205 __ 

26, 
] 041, 
30825. (73956 
52064, 
739'56 | 
T he wſe of the fifth table, Prop, 5. to findomt then 
nuity or leaſe to continue for any years, half. | 
yeares, or quarters, any ſnmme 
ready money will buy. 

Ex. 1. One hath 581.—5s. to beſtow of an 
nutity,and he would have it paid yearly for 17 yer 
what muſt that annuity be? en. 8 1.-115. 61 

Another hath 4281. to bdtow of a halte-yer 
enmuity for 12 yeAres and a halfe, what mult thats 
naity be ? <Avf. 27 1.3 8.-—6d, 

Another hath 3489. to beſtouy of a leaſe for: 
yearcs, but he would have quarterly r ents,what m0 
thoſe rents be? Anſe 84k= 126,27 d 
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IO TOY6Z 3; 7825. 
7:8'35 

| 5 4+, 

219. 
76741. 
85784 


1c. 63442 2: 428. 2741745 
428 
5079. 
T2698. (3251745 
253968. 


000: 24242 2: 2484. $45322 


24242 
648. 
I 3956. 
6978 
13956 
6978 + 
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 Cuae, XVI. Of EraQions. 


| | Seton I. Of finding tbe greateſt common meidſyr 
| of two Numbers, 


9 Numberis {aid to be prime,whil 
cannot be meaſured by any nun- 
= ber of, multitude : ſuch are 2. ;, 
Fo 7-11-13. 17-19, &c. Whit 
nonumber of multitude (thatiy 
above anunite, can divide even, 
but there will be a Remainer, and therefore arc cl 
if ted Prime Numbers. 
| 2+ Anumber is ſaid to be compound,when itmy 
ſj bedivided by anumber of multitude; as 4. 6. 8.15 
'S T2, &c-are compound numbers, becauſe rhey my 
| every of thembe divided by a number of mulcitug 
{ as8 may beevenly divided byeither 2 or 4. | 
'J 3- Numbers may be faid to be Prime amontt 
 rhemlſclves, when no one 1mber of mulcicude 
meaſure them both: as 8. and 9. 14. and 25. 2! 
4nd 34. &c 
4. Numbers are ſaid to be compound amor! 
themſelves, when one number of multitude will & 
vide or meaſure them, and the number ſo meaſuriy 
them,then is called their common meaſure ; and it 


be the greateſt that can be, ir is called their greats 
co 


vo gp. ch - GREASY "Nt poem na 


Of Frafttons. "209 i 
mon meaſure , as 8 and 12 may be meaſured by 2, ' 
bat.their greateſt common meafure is 4. 

5. The greateſt common meaſure of rwo Num- 
bers 1s found by a continual Diviſion of the greater 
by thelefſ-r . and of the Diviſor by the Remainer z 
for the firſt Diviſor that divideth the Dividend with- 
out a Remayner 1s the greateſt common meaſure of 
both the Numbers. 


Thus the greateſt common mtaſure of 24 and 3815 2, 


of 36 and 54 
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Thus the greateſt common meaſure of 431 and 


728#8, 
432) _ (x 
296) By ©. 
136) 269 (2 
bn 
19 = (L 
Ys 


6. And therefore ail FraQions whatſoever (i 


Pre ought to be reduced into their leaſt rearms 


efore you inſtitute any worke in them-as;5 by div: 
43 


ding them by 18 becomey, and ſo likewiſe $;; by 


viding them by 8, become {+ , and have the ſame v# 
Ine that the firſt Fration had for as 432+ 728 : : 54 
Ole 
7+ Therefore if the tearmes of a FraRion be ! 
commenſarable together ;; then ſuch a Fraction 1s 
his leaſt tearmes already. 

8 If both the Tearmes have outwardly Cypt 
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I meane towards the right hand ſach a FraRion may 
be much abridged ſpeedily ; by cutting off a like 
Number of Cyphers from them-both. - 


4 


T has _ wil be forthwith. [o 7 0 wilbe I or © 
5 3 


30 OO 3 


9. Even Numbers may- be much abridged by 
halfzing of both as long as they will be halfed ;' and 
ſo may any Number which appeare preſently to the 
eye, to be equally diviſible or commenſurable by any 
other Number. 


Se&t. 1. Of the Redullion of Fralions, 


{ 1. In Frattions as the Denominator is in the Nu- 
Imerator,{oone whole is to the parts ſignified by the 
Fraction ; as for example in the Fraction-7 of a ſhil- 
Wins, at 31sto 2, fo 12d. is to 8d. which is two third 
5 Warts of a ſhilling. | Pf, 
'"W 2. Henceit foHoweth neceſſarily ,' that the Tabics 
Ir Wot the ſame Fraction may be infinite in a number, ſo 
har ithey til beate the ſame proportion one to ano» 
her, as in the example beforez it may be expreſſed by 
«$4 Fr 530 36 $44 32 353+ SeCe and {6 infinitely , every 
Wnc of which Fract,ons is but ſtil two thirds. _. 
3+ Therefore alſo it followeth that if the Nume- 
ator be leſſer then the Denomimtot ,' that then the 
ares figmfied are leffe then one whole, be the tearms 
Fs never 


1c 


VII 9; rg rt —— 


ts e477” 
vr RPanm ne? 
b Re I age. re gr a 
_ _ w 0 £ ME 64) oy? 
we —— Wy SI 6, 
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. wholez 483: 4. 53» &Cc, every one of which is equal to 
"one whole, and ought to be exprefled by x. 


then the Denominator. , then the Fraction 1s greater 


and 4 Fraction) be propounded to be reduced intou 


':$13 Of Fralions. 
"Neverſo big, as in 5332, and this is a Fraftion proper. 


ly ſo called, or a proper Fra&tion. 
4. Therefore alſo .if the Numerator be equal t 
the Denominator , then the Fraction is equal ts on: 


5- Thercfore alſo if the Numerator be grete 


then the whole , as #33. And theſe twolaſt kinds 
are improperly called Fraftions , becauſe they de 
include inthem one or more Integers. 

6. Toreduce a whole Number into an imprepe Mr 
Fraction of any Denomination given , is don: by 
mulciplyiris the Number by the Denominator , ani 
ſetting the Product over the Denominator in forme 


Cacy FEY —_—— 2 


-of a Fraftion ; as toreduce 5 whole into halfes, its 


thus done #2 == 10 tharis 3. ſo 7 into 3 parts, io 
1s ?2,and 6 into quarters 1s *2. | 
7. Therefore if a_ mixt Number (v3z. Integer 


improper Fraction of the: fame Denomination wit 
the FraQion arnexed , the whole number muſt 
mitiltiplyed by the Denominator of the Fraction, ant 
unto the Produt the Numerator muſt be added , ant 
ſo-the fumme will be the Numerator of the impro 


per Fraftion required. | 


As for Example let 35 3a mixtnumber , .bereduct 
anto an-improper Fraction of the ſame Denom 


tio 


Of Pratlions. 2T; 
tion with 3 it wil be thus 35 »5 = 175+3 = 178 
and the improper Fra&tion wil be '5?, whuch is the 
ſame i value with 75 7» | | 


\ 


8. Therefore alſo on the contrary , if an 1mpro- 
per Fration propounded be required to be r:duced 
into the Integers or whole Numbers contained 1n it, 
the Numerator muſt be divided by the Denomuwator, 
and the Quotient wil ſhew the Integers, and the Re- 
maynder (if any be) the odde parts. | 


Example, let 10 be reduced into Integers : it will be 
5 Integers thus 2) '* (5. 107" is reduced mto 35 } 
thus 5 J*""(353. 


9. Two Fractions of divers Denominations are 
obe reduced to the ſame Denomunation their values 
ſtill remaining thus , viz, divide both Denominators 
dy their greateſt common meaſure , by their Quori- 
nts multiply the tearmes of both Fractions alter- 
ately, and the Produdts will be two Fractions redtte 
ed to the ſame Denomination: Example, let 5; and 
qbe Fractions of divers Denominations (vt. their 
Denominators be not the ſame) they will be thaste= 
auced by the greateſt common meaſure of the Deng. 
inators 12 and I8, vis, 6. | : 


P 3 6 - 


Of Fralions, 


The twoFra&tions reduced to 
the ſame Denomination 36, 


f Wagotan) | 


where 5f = and j3 =p 


21 10 


Solikewiſe 1)3 3 3 35 TheFraftions redy 
n008 ced to the ſame De- 
7” I. nomination 35, 
lO ns wheres, — i! an 


335 ” 


16- If therebe many FraQtions of unlike Dene 
minations , whether they be Componnd or Prune 
they are to be reduced to one Denommation thiy 
viz. Multiply all che Denominatorsrogether for tit 
common Denominator , and multiply every Nume 
rator in every Denominator (except his owne)6 
the-ſeverall Products ſhall be for the ſeverall new 


Numerators for every Numeritor. 


Ti 
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60. $0.90.96s | 
Thns;and3and 3and f* reduced thus; 4 3 4% The F 
| 120 | 

commen Denominator being 120. for ©. *%« | 
7 —5 7 —0d; = | | 
T1. Yet if any of the Denominators be com- F 

pounds together , ſometimes the tearmes may be F 
leſſened thus , mulciply che Denominator with the F 
greater compound , onely rejecting the leſſer for the Þ 
common Denominator , then dividing. the common F 
Denominator by every particular Denominator, | 

8 multiply thar Quotient by his owne Nunerator, and F 
place that Produd for the new Numerator, i 


3o 4o 45 48 Becauſe 2 and 4.in the | 

-- -- -- -- Denominators are com- F 

Thus, 5; 3} 43 +f pounded, Irejed theleſle F 

-- -- -- -- 2, and multiply 3z445 = | 

6o 60, fora new Denomina» | 

cor ; Then I divide 60 by F 

2 3o, which I multiply by 1, and ſet 3oover 1. F 

ſo dividing 60 by 3, the Quotient is 20 , which mul= F 

tiply by 2 = 4o, for the Numerator over 2. &c And þ 

now having theſe Fractions toa like firname or De= F 

nomigation with the former , they may be eaſily ap- } 
plyed to Addition or Subſtra@ion, as ſhall after ap- | 

Peares. 

P 4 12 Ic Þ 
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12. If Fractions of Fractions (or particulars) he 
propoſed , they are likewiſe to be reduced toa new 
Denominator thus , viz. Multiply the Numerators 
each into other for new Numerators , and likewiſe 
. Denominators into Denominators , for new Deno- 
minators. 


| 252 
Thus Zof 3 of $ of-2 that is 553 
756 


And Fractions of Fractions , when they are redy- 
ced to one Denominator , they are applyable to Ad- 
dition or Subltraction with any. other Fraction, w he- 
ther of like Baſe orunlike,for then they may be re- 
duced according toRule 9g of this Set. 

T1. If you will know what the Fraction of any 
whole thing fignifeth in common parts , you mult 
divide the whole thing in coinmon parts by the De 
nominator, and the Quotient-mult be multjplyed by 
the Numerator:as for Example : 

How much 1s the £, of a Crowne > Heere the 
Crowne 1s in common parts '60 pence ; but the 
Fraction re quireth of rhein}. that is five twelfth 
parts : Divide 60 by 12, the Quotient is 5. and 5 
-multiplyed by the Numerator, 5 is 25, which ſhew- 
'eth tbat 5; of a Crowne or 60 Penc? 1s 25 pence, 0r 
two ſhillings one penny. 

: SR, J 
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Se 3. Of Addition and S ubſt rattion of Frattions, 
7.Firſt the Numbers propoſed to be adkledior ſub- 


rated are either, Fractions with Fraftions, Fracti- 
ns with. whole numbers or mixt-, or mixt with 
zhole numbers or mixt , and in all theſe obſerving 
he Rules in the laſt Section , you are to reduce the 
ropoſed quantities to one Denomination , andafrer 
at according to the ſigne of Addition + or Sub- 
iraction — toadde: together or ſubſta® the Nume- 
ItOIS. 


Examples of Fraftions, with F vations wy the fam 
Denomination. R 
074.2 


[+55 : or PRI $0 brag _ 7 or 


xamples of Fraftions with F rations of anlike De 
nomination, reduced by Rule 9, of the wh felt.” 


.\ 
> 
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I5 » 14 
©5090 © 6 ; 
S06) x + 4 =? or 520 


3 2 
WY 
36 . 


F| ', Examples of Frattions with whole A umber:, 
($4 5 t;3thatis4giz=45or 45. where you ſec It 
1 from the 5 and pur in an improper Fraftu 
that i543 1. 
z : I7 .— — 
8 t.-7thatis7 RIEL =7ES=8 Por T7 


Examp, of mixt Numbers with Fratlion:, 
$1 Of like baſes. 233 =250r 2.3. bur if che. 
3] ter Fraction be greater then the FraRion of the nil” 
number you muſt ſubſtra& x from the Integer , z 
turne it intoan jmproper Fraction with the firſts 
Of likebaſe. 27x added is 27or 3 but ſad. 
puſtfay 15—{=1 +. 
s.- 15 ; 
Of unlike Baſes 33 + 5 Reducedis 3 3; + 1+ all 
- reeeere iS 3.2 or 4 4; but 
4 5 ſtrated thus 2 2*-;; 
SE 2 br g 
20 


'F 
} 
f 
1 Exi 


jo Rrgfione; 


Examp. of whole N aber: and mixt: 
743% added would be 11 » but ſabſtracted thus, 


- 3F—-2y 


;+ 2. T added would be 5 x but ſubſtrated thug, 


—T 'T 


29 — ; 2» 


Examp.of mixt Numbers with mixt, 


Of like Baſes 54T 43 = by Add. 9 ;Sub. "3.4 
ig, added IS 10 * or 11. but ſub- 


65 "323i 38 


3 +ee 9 + 


df unlike Drs. 443 + 24 FEW F773 


$6 *009 «HI 9 St 
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S0 toadde. 63t0193and to 14% by the 11 Rule 
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of the laſt T reduce the Fraftions then 18. x5, 4; 
it will be. 6 55 +-T0 5 +14 55 {ame HOES D6$avaty 
3937 32 377 


[ve 


Soph $77 9”: 
So to ſub, 4 from 6 ; thus 63-— 44. Then 5 '2.. 


© ©6+0%* g _— Oo 
4 *3 I - 


Ser. 4. Of Multiplication of Fraltion:, 


I. In Multiplication and diviſion of Fractions; 
make mixtnumbers improper FraRions ; and mi 
whole nambers like Fractions by ſabſcribing a 
unite. 3 2 ain bon 
2, If the Byas tearmes be compounded , brin 
them to their leaſt rearmes, and the worke will he 
the leaſt rearmes, And | 

Therefore if the Byas tearmes be equall, the othe 

tearmes ſtand for the Multiplication; 

And therefore if the tearmes of ay two Frat: 

ons be croſſewiſe equall the Produdt is alwij: 
an unite. 

The Rule for Multiplication of Fra&tions is , mi 
tiply the Numerators cogetuer for a new Numera:d 
and the Denominators for anew D2nominicor- 
| | | r 
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at number. - 2. < By a whole. number, 
| 3» CH) 4 Frattion, 


(1) 22> 3 *thatis *L u 8 = 28. 


29 

| (2) 23* 7: = _ 
Ga E<ethirg un EDRW 
4 5 + 5 — 10 


2 


«. 2. How to multiply a whole 16 FBy amixt. 


Number. 2: ( By a Fratlion: 
- 2 
o) 2 m_—_—”— AU RL 
£37 6 * > Lthatis , ak We ab == 23s 
3 I = 4 : 
x 03 


; 2 
(2) 7 2 that is < «.3_—2L 
4 T Se 


Ex» 1s How tommnttiply s 1. CBy amiat nwnnbrr; 
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Ex. 3 How to multiply af. = "By & mi #t number, 
F alia) L By a whole nnmbe; 
5-097 a Fratlion, 


< ): Ln 4 chatis 2 


More Examples, 


s 


—_ _ by the ſecond Rule, 


—- at . 
" <700E---3.97 RSS 
Or _— = 


—1 bythe freond Rule, 
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Section 5; Of Divifien of FraGiens; 


1 In Diviſion, if Numerators or Denominators 
compounded , reduce them into the leaſt tearmes, 
d the worke will be in the leaſt tearmes, And 
Therefore if the Numerators be equal, Cancell 
them, and ſet the Denominator of the Diviſor 
over the other in ſorme of Fraction. 
And therefore if the Denominators be equall re- 
jet them, and the worke is in the Numerators. 
2- The Rule for Diviſion multiply alcernly the 
1merator of the ſecond with the Denominator of 
firſt for a new Numerator , and the other Numes 
or and Denominator for a Denominator. : 


1 4 2:15xt vumber. 
2 4 whole number, 
3 4 Fratlion, 


&. How to divide 4 mixt 


ber by 


(1) 34) 25 ({ or thus '3) "2 (55 
(2)7)*3 (2 orthus 2) 37 )'4 
(33-3) 245 2 or thus; ) - ('$ er G7 


w to divide a whole C1 a mixt namber, 
;ber by 24 Fraltion. 


(1)z3)*Gr orthus F)5(# 


ym = 
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» (2)2) 7 (7 or thus 37 (4, 
90D OY IND 14 mixt number, 
How to divide a FraGtion by <2 awhole number. 
| 3 4 Frattion, 
 G)293(xs thus '9) 3 (42 
(2) 6);{(thus 5) 34 (3)3) * (4 


5 \T3? 


'. More Examples. 


... 3. How to know the greater Fraction of 1 
two propounded; when a Fraftion is divided by and 
ther whether it bea true or unproper Fraction , ti 
Quotient doth alwayes expreſle the proportion bt 
twixt the Dividend -and Divitor. = 
-. I If therefore both the Fractions be equall, bo?” 
Tearmes of the Quotient will be'equal: 


24h 
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If the Dividend be the greater Fraction the | 
Numerator of the qQuorient muſt be greater. 


I Th us 3 =£ Becauſe in Diviſion the 5) 5 (27, 
tearmes of the Quotient ar <p, 


2. But 318 greater then ©, Becauſc in Divi- 73) 3 (1% | 
fron the Nutnerator 1s oreaters 


3- But 31s leffer then ; Becauſe in Diviſ ion {'q );e 
the Denominator 1s greater. | 


Thus you have a plajne way delivered for FraQti- 
Ins ; Now come wee to the practice of them in the } 
Golden Rule. i 


Sect. 5. Y be Golden Rule in Fraftion. 


t, If any of the tearmes be mixt Nambers , re= 
_ them into unproper Fractions. 

'f any of che tearmes be whole NambersyGii 
may make them improper Fractions by uvicnbing 
an Uaites 

' 3. If the ſamefigures be in the Dividen# , and 
Divifor, rej<& or cancel them , and Wore DOOnE 
with the ref *- CN 

3. The Ruledire is wreeght his , viz. Multi- 
& ply che Denominator of the firſt cearme in the Nu«' F 
mrators of the {ccond and third tearmes for your» Þ 


Q Diy nd 3 | 


Is 
4 $5 
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{ Dividend , and multiply the Numerator of the firſt 
11 the Denominators of the ſecond and third tearmes 
for the Diviſor ; worke out your Diviſion the Quo- 
tient gives the anſwer. 

| Examp» If yard coſt 8s, what ſhall 2 + yards 
| coſt? Anf. 1;of a pound. 


Fedtife Ih 45215 — 40 (14. 
3*5*2 — 30) 


5+ It the ſecond tearme onely be a Fration,make 
che firſt tearme of like Denomination , ReJjeR the 
Denominators and worke as in whole Numbers. 

If 2 yards give 31 what ſhall 7 yards coſt ? An- 
Iwer, 2 {+ 


2 1::%2% For ! »3=7 = a1 (25. 

['6 2:4ux 8 

I RE 8 C- 5 B making 2 
| Orby theRulethus 2—=-::7-35— f che fame 


Denomination. 


6. If either the Homogeneall tearmes be of : 
Fracion, and the other not, reduce it to like denomir 
nafion , with his like tearme, Cancell the Denomr 
nators, and worke as in whole Numbers. 


2 was 
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Hi 


— Y: * — 


tion with }) = 185 


If 6 yards or 24, 12:5 Joie | 
4 ﬀF 


For 24)!4 (1=1þ 
Ia 


Wag En ” ee ww 


Sc. 5. The backward Rule or Rule Inverſe in 
Fratthons, 


- 7, Multiply the Numerators of the firſt and fee | 
cond tearmes in the Denominator of the third for |: 
the Dividend, and the Numerator of the third in the | 
I Baſes of the firſt and ſecond tearmes for your Divis | 
{for ; finiſh Diviſion heereby the Quotient gives the | 
anſwer « Examp, If 3 men doe a worke m6;zof | 
oures, in how many houres ſhall 1 2 men doe it 1n® 
& Anſwer, I £ honres., ; Fl 
jo" A 
F ACHETIED I% 3*13z1=29(1S0r I & 
12*142 = 24) * 


Q 3 
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Tf 65: (66) 3\ 02-64 (46): 2p (he) pig, 


2581383 = 975 (17 2, 
7* 4*2 == 56) 


If a two penny loafe cf bread weighed 61 3 oz. 
when a bowle of wheate coſt 6s. 6d. what is.a bowle 
worth when a two penny loafe of bread weigh- 
cth but 21. 44 02? Anſwer 17}; ſhilhngs. 


— 
— 


SEA 3 Y 
F% "28 : 3 17 750 25*13*3 4: 975 (177: 


7* 442 56) 
SeR. 6. To worke the double Golden Rule in 


Fractions, 


+ 7. Theworke of the Compound Rule diredt if 
ny of the tearmes be Fractions , or Fraction like e- 
-preſfed is thus ; multiply the 2 firſt Denominatorsn 


5 "T0 u non * n 
. ET we; aw progthe | OR RR TD Ie Ta ny 
__—_ . ey randy ”" EO 
; wavy OO IEG EG ee Br ear moan: 2 CEE TIN , 7-3 
: me jan aw _—_ S q - We wid - EFEIION , 
, . PO SDSS” 


the three laſt Numerators for Dividend, and mulciply IM \ 

*the 2 firſt Numerators in the three laſt Denominators I © 

| forDiviſor: And after that finiſh your Diviſion. tl 
Fi Examp. If 331. - 68. - 8d. in } of a yeare bring b. 
lf 2.3L gaine, what ſhall 4col. ſtocke bring in , of: 5 


yeare? An(wer, 10l, 


Ing 


OPTI 
" ” 2 "ares Se To Ur 1 

* OT 71 A / 4 5 4 "AP ”= 
- bib g 
ol 
H 


Chet U DIY ad 
ME TA Ea TLTOR _ _ 
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331 or '5*.7.4 3n4x5-40081 =24500(10 | 
I00*3x 2xn4 = 2400) - 


2. The worke of the Corppound Rule converſe | 
mn Fractions is thus, multiply the Numerators of the | 
firſt , ſecond , and fifth in the Denominators of the 1 
third and fourth tearmcs for 70ur Dividend,and mul- 
tiply the D-nommators of the 1, 2, and fifthtearmes |} 
in the Numerators of the third and fonrth for your 
Diviſor, hnulh Diviſion, &c. on 

Examp, If 4ool. ſtocke in; of ayeare yeeld rol. | 
Intereſt , in what time will 33l. 6s. = 8d. gaineor * 
yeeld 21. = 10s 2 Anſwer, 5, | -— 


PE Pa : —_ A So = 
LS nes — 


J* * 2 4*3*10*100 = glogs 


: 3. The worke of the Compound Rule diſcending ' 
when any of the tearmesare Fractions, is thus. mule * | 
M tiply tie Numerators of the 7, 3,1nd 5 in the baſes of 

| the 2 and forth for yonr Dividend, an& multiply the » 
od baſcs of the 1,3, and 5 in the Numerators x che : |} 


18 {econd and fourth tearmes for your Diviſor , finiſle | 
Diviſhon, &c. . 2 : # 
Evamp. If 3 Duccats countervaile 3 Roſe Nobles, 8 
, and 4 Roſe Nobles countervajle 2 Crownes , how [ 
) 


many Duccats are equall to 20 Crownes? Anſyer 9. | } 


v » -» 
Q.3 Duc If 
: F 
= & 
+ 
> £ 
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. Duc. R. Ne | SOS ( : 
' RN Ay : Ct. 4*5vIn3ug = 80) 


Cr. 20* 9 Due, 


4 The worke of the Compound Rule aſcending 
when any of the tearmes are FraQtions, is thus,mult;- 
ply the Numeratarsof the ſecond. fourth, and fifth, 

37 with the Denominators of the firſt and third for the 
35 Dividend, and multiply the Denominators of the (c- 
8 cond , fourth and fifth with the Numerators of the 
#3 firſt and third for the Diviſor, finiſh Diviſion, &c. 
If 3 Duccats conntervaile 3 Roſe Nobles, 
and 4 Roſe Nobles countervaile 2 Crownes, how ma- 
ny Crownes will countervaile 9 Duccats? Anſw. 2c, 


ND En ET OT OT ns” a. a 


0 3nd of 


3 Duc. . FR:N: 232n9x4u5 == 730 (20 
. x24 — wu 
;RN. - }Cr. 3*3*4 35) 
: 2 Duc, , 20Cr. 
Set. 7. The Rule of Fellowſhip in Frallions. 


ee en Er EE ES 


| Examp. Foure men , vis. oF, B, C,D, take: 
[ Prize worth $190l. whereof A ſhould have, + z; of 


Bt the value, B 5+ {5+ Ciand D 4awhat muſt cach boy 
ET "7 Art Ss as. | of 


Up a DOI EA IEEE OCT IT; © FT 
= - 


dnt OO TR EE ECT rr 
VI % 


Ss 2 
4 
F 


NE NT 
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for his ſhare ? Firſt «Land B — Lf 
ſhare will be |: 3*, B ſhare3;. Then reduce 33 1,t5 EY 
z; to like Baſe, ſo they will be 34 + 3: +; oe 3 = 2a] 
Then worke for A; 60. 8190 :: ok 3549. B « 60s * 
$190::21.2866 z r* C 60, 8190: : to. 1365. D.60s 
$190 : : 3» 499 5» Therefore A muſt have 354gl>. 
B 2366]. I0s. C 13651, D 499]. IO0S. = $190. 


Sometimes in this Rnle 4s was before noted, divers que= | 
ftions impoſſible to be anſwered may be prop'ſed, 
As 111 this Example. —j 


Foure men, viz. A. B. (. D. agree to divide 600 
Crownes amongſt them,fo that 4 ſhall havey theres 
of more by 9 Crownes , B ſhall have i more by $ 

| Crownes , C ſhall have 5 + 7 Crownes, and D ſhall 
. # have;more by 6 Crownes, what ſhall each have? | 
For Anſwer becauſe 3 + } + 5 + y wakes by Redus 
| Aion 357, and 9+8t7+6 —= 30 maketh ;$, for 600. 
repreſented by 120, being divided by 30, "AN 20s, 
and 120 divided by 20 Quoteth 6, that is ;*- 

Now I ſay becauſe 2 57 Þ .-, Maketh is3, "which a=; 
mountethto z Integers and *- - more z all which ought | 
only to be but '22, or one value, therefore there Ccan=. 
not be a Diviſion made according to the Poſition © 
the queſtion : Burt when the Overplus that is 30 
Crownesare deducted out of the totall 600 Crowne 
the Diviſion muſt be made according to the Proporti-| 
on > which the Numerators of the FraRtions reduced 

bearetheach to other.” Q 4 80 


© OS ye: 
3 wes _— 
&. it EIT, 

Eo Pt 
EK tag 


{o 
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$0+32+100+105 
i 64i+Q57 3. 307 
I30: 


| Thnsa2$oft as A ſhall have 16 Crownes. Þ 1 7;, 
| and C 200, and D 210by making the totall of their 
| ſhares 705 the generall Antecedent , 570 thar is 600 
* ezothe generall conſequent, and every Partners part 
W the particular Anteceedent in the Golden Rule thus, 
in A. 35 i $70 3: 80. 027565 # 357+570 372, 
; TI4 355+ 357" 570 :3 100, 159333» D- 357 570: : 
95 7am -..00 + | 
A749 D136 1% 
' Andnow B 114 5;;+ 8 122 


C1599; +7=166 41% 

D 167 .+.6= 674% 
All which ſummes are equall ro 600 which is the 
proofe of the queſtion. _ - | 


' Set. 8. The conſideration of the Ratio of iws 
numbers in quantity, and of the Aadition, 
| and Subſtrattion thereof. 


11 * 15 The ſimple reaſon betwixt two Numbers is 
1 found by dividing the Antecedent by the Conſe- 
| quent, and therefore they are expreſſed in forme of a 


# 
* 
| 
v1 
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ration;A8 2 to 2 ſet thus }, isthe reaſon of equalli- 
-, becauſe the-firſt Antecedent , or Numerator, be- 
o divided by the latter Conſequent, or Nenomina= 
r, is contained equally once in the ſame ; ſo 2-and 
or 2 is of incquallity , and double becauſe 2 divis 
&d by 7.is contained tyvice therein. > 
2+ The Addition of cheſe Ratios 1s as though they 
re Fractions and to be mulriplyed, as if you were 
dadde;to;, thatis, if the proportion of 1 to 2 be 
) be added to the proportionof 3 to 4 , multiply 
-m as though they were Fractions , and the Pro 
&s ſhewes the proportion augmented to be 5,or as 
sroh. 54 — 2Jo4to!? added is 32, ot 2=i% i 
24ded to 3 makes 3* = 4. Ex, Enclia. lib. 8. Pro. 5. 
3- The ſubſtration of one Rarro from another, 
done by dividing the Ratios as though they were 
rations ; For if you divide the Ratio from which 
ic {ubſtraction is to be made by the Ratio to be ſub- 
ated, you have done that which is deſired :. As if 
he Ratio ſeſquialtera 7, be to be ſubſtracted from the 
uble Ratio 5, the Remaynder will be 4 ſequitertia, 
): (4. So;* out of 5 reſterh *5. 
The proofe of Subſtraction. in this kinde is thus, 
the Ratse found be added to the Ratio ſubduRted, 
ve make up the Ratio from which the ſubduRion 
73s made, as 1n the example where } was ſubſtract- 
| from?, the Remaynder was 5, which added ta 
takes 3» and ſolikewiſe may you examine Addition 
/ Subſkrattion, * | Wo 


I» Examples / /F 
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t. Examples of Addition of Ratios. 


The Proportion of a penny to a farthing is as 41 
T, the proportion of aſhilling to be a penny is 1 
to 1, what are theſe proportions added ? Anſye 
+ *2 =—47, Which is the proportion of 1 ſhilling 


one farthing. 
2. Examp. A horſe beares a weight , but heng 


eaſily beare three times as much , and anotherhat 
beares a weightf!, but he may well beare three qu 
ters as much as hedoth ; the queſtion how mud 
cheſe two might draw or beare betwixt them ? At 
the Retsss 3 and 3 makes or 1 5, and therefore thy 
might well draw betwixt them as much , and hu 
as much as they did. 

3- Examp. A Fountaine runs at three pipes, 
the firſt pipe run it would fill the Condudt in 
houres , if the ſecond run it would doe the ſamein 
honres , if the third in 12 houres : Ir js defiral 
knovy that if the ſame run all at once, in how mu 
houres will it fill the Condu& ? For anſwer thep 
por. of the firſt 185, the ſecond ;, the third in ;;, t 
FraRions ;T , + ;; reduced make 30+1 2+5. 


60 
Therefore I conclude that 47 Condudts will be 
led in 60 houres , and therefore one Condu& wol 
be filled if chey all run, in one honre and 1 3 mMunult 


£Exanl 
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Examples of Subſtrattion of Ratios. 


Examp. 1. There are two workemen , one doth 
je worke in 30 dayes , but being joyned in worke 
ith the other he performes the worke in 12 dayes, 
is deſired to know the ability of the other worke- 
an, and in how many dayes he could performe the 
me worke ? For anſwer 1 ſabſtrat the Ratio of 3. 
t of ;t reduced is $533 = 5501 35+ Therefore I con- 
de the latter man could have done itin 20 dayes 
 himſelfe. 
Examp. 2. A Fountaine hath two pipes , that 
hich fils the Conduit is the greater , that which 
pries is lefſe ; the greater will fill che Conduit in 
oures, the leſſe will empty it in 22 houres : Tr is 
ired that ſeeing the proportion of the filling the 
onduit is greater then the evacuation , both the 
xs running, in what time the Conduit will be fil- 
l > For anſwer I ſubſtra& the proportion x ont of 
eſteth };, and therefore the Conduit will be filled 
12 5 houres. KO 


Theſe precepts doe extraordinarily conduce beth 
MWehe mixture of Medicines before handled , and to 

: ſpeculative-part of Muſick ; for the ua »% 
m3 
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being ſequialier , Diateſſeron ſeſquitertia, Diapui 
duplea, Niapaſon with the Deapente triple , andty 
Tone ſeſqui oftava : From hence the Muſitians hin 
found o'1 that the Niepeſox is mide of the Diateſs 
ra# added to the Diapenre , ' and: that the Diapent;y 
made of the Diatefſeren, added to the Tone, &c, x 
alſo to the powers of all ſort of Machinations or fa: 
cible Inſtruments, 


Set, 9. Of the Multiplication, and Diviſion 
. S of Ratios. 


I» Place the Ratiopropoſcd to be multiplyed 
many times over , asthereare Unites in the mult 
plyer, and multiply the D-nominators for a new, 
nominator,& the Numerators for a new Nuineratt 
if you were to multiply the Ratio of 4 by 3. itis! 


Soif you would double 2 ;,itis 7 $8376 


2. Hence it appeareth that to double any Rui 
38 bur to ſquare ir, and to triple it to Cube it- &c. 

3- Andon the contrary to divide any. Ratio by ! 
is but totake the ſquare rootethercof! , and to div 
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by 3 isto take the Cube roote , &c. As for exam- 
le to take the'halfe of 2:3 or.che Ratio? ordyvide it 
y 215 to take theſquare roote thereof, viz. } that is 
Theſe havegreatuſe in many hard examples , for 
eſe Proportions doe not onely- fmde our the De» 
onftrations of the Rules ob Proportion, but doe ex= 
ane many peculiar and hard Problmes. 


Ain this ont of Prolomy eAlmag. 


The. Diameter of the Sunne to the Diameter of 
& earth hath the Proportion as I 1 to'2,0r 5» 
The Diameter of the Sun to the Diameter of the 
oone hath the Proportion as 94 to 5,07 %Y 
The Diameter of the Earth to the Diameter of the 
oone hath the Proportion as 17 tos, or '?, from 
eſe Proportions , the greateſt and remote bodyes 
|| under meaſure. _. | 
For becauſe Spheres or Globes have the triple pros 
rizon to their Diameters , per vir. pro. Em. I 2. 
crefore triple *; the proportion which rhe Sunne 
thtothe Earth , and you have the proportion that 
body of the Earth beareth to the body of the 
ne,tne which by the worke will be ©33*, or 1463, 
atisthe Sunnes body is bigger then the body of the 
arth 166 times and: * | | 


mw 
F 
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ger oY, 7 - and 8) » 1 (166 's 
cTI 


After the ſame manner you will finde the Smi 
be greater then the Moone 6644 44, And laſtly 
Earth to be bigger thep the Moone 39 tines andd 


5 
SeR. 10. Of the ſeveral Species of Ratios. 


1. Theproportion of two numbers confiſtseth 
in equallity or unequallity , equallity when be 
numbers are equall as {. 

2. Incquallity is either greater then equallity x 
orlefle?. 

3. The proportion of inequallity is eicherpri 
or conjune. 

4. Prime when the Quotient is alwayes unity! 
a Fration, and this is either manifold, ſuperpart 
lar, or ſuperpertient. 

5- Proportion conjundt is when the Quotient 
ceedeth an vnite as £,and this is either manifold ſups 
particuler, or manifold ſuperpercient ; but theſes 
ſufficiently explained in moſt Arithmetick book 
and being of noſpeciall uſe , I therefore leave thet 
and pafſe now to the ſecond part of Arithmetic 


Species. 


_ ys 


Fraftions: 


+ Tabl of Componnd Intereſt at 8 per Centum, 
Per Annum, from oxe jeere to 100 ; for Jeares, 


fix menthes, or three momthes. 


[1019436] '6 7701] 

- [T039230| [I649128 
10594'9 [1681165 
Ba I OBOOOO 7 [171382413 
1100980 [1747117 
1132368) I781058 
1144172] [1815658 
2 [1166400/8 |1850930 I4 
1189059, 11886887 
I212158| [1923543 
1235706) [1960910 
3 '\1259712 9 |1999004115 
11284183] [2037838 

nol 2077426 
1334563! 21 17793 

4 (1260488 102158925 16] 
[1386918 — |2200865 
1413861 2243620 

[1441328 [2287206] 

\ [1469328 112331639 17 
1497872| [2376954 
1526970 2423110 

\ [1556634 [3470182 

6 [1586874 1212518170 18 


| [2567089 
2616959 


13719623] 


2826315 


2667797 


2772456 


28831221 
2937193 
299425 3; 
3052421 
3111719 
3172169 
3233793 
3296614 
3 360656 
3425942 


| 


3492496 
3560344 
3629509 
37000F8 


3771896 
3845171 
39 19869] 
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*3 


[E9855 22 
5 


240 
4073648, 6981517 8955093 
4152785| | | 7117144 | 2197534 
4233459] , 7355405 (12434430 
194315701;20 26 7396353 3412676049] 
4399549] - | 7540038 34}: 3690133] 
4485008 | 7686515 35| EY 
572136] . 7835838 315968171 
20 20 4660957 27 7988061 37117245635 
4751503] 814324» 38(1862) 275 
4843503] | 8301436 2920L 15297 
14937997| | 8463705 4921724521] 
21 2I 5033833: 28 8627106 41}? 245 2483 
| {5131623| | 8794701 42- 6 B3O4 
5331323] -| 2965551 43]2736664 
5332939, i 9139721 443955 597! 
22543654929 9317274 45319-0449 
'5542153| | 9498277 461344740 
[5649818 | 9682796 4737232013 
Rx ra 9370899 48 402 "0573 


5871468 30 10062656 4943427 18 


10258139 5©46901012 


- 6101804] (10457419;5115975374! 


| 6229240 10660571: 52:34706044 

a4 6341 18031 10867c69 5315 990252 5. 
6464367, - T1078790'5 541638091: 2a] 

þ (719908 {Ir29491355; 68943851 
716968 [11513417 $6074442690 

25 6548475 32.1 I737932, 5 boxer £24 


68187419758 84 


. Fables, of Intereſt 241. | 
[ 


Þ 868116» 674297411602 90 1013915085} 


59, 93756546, ft 
60/104257963.7 7 
61109357628 77 
(62 118106239 78 
(62 127554738 79 
64137759 +17 80 


| 65 1487 779846 Slisc9 711 221 97 174624 408 
55048-11998 188594072 


E6/16068223 4 v3 
67 173536813 $3] 


69 20241 3339 85 


321604530'9 | 10042B29c 
5 6900892 93 t $8846246c 
37465 2964 93 . '1* 835395 64 
404625201 94 138622273} 
4369985217 95 (1497120542 
47195434 96 RS gt 


$9452716899 20368: 5978 
£42069342 [100 £1 997612561 
6924* 6489 


79.21 $606405 8c 5758533508, 


71236094918 87, 
72.25498g512 88) 
7327538111 2) 


88847649! 
874555 461 


89 943439397 
2. £A Tableof Cempornd [ntereſt = PARIICASRD"" 4; 3 


per Cent. from one yeare to 120, by yeares, fix 
montbes and 3 manthes, 


1 | 985944 
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a few ; | have therefore amplified With Examples 
what (Mr. Onghtred hath briefely dalivered in his 
Clavis concerning them aud ComponndIntereff, with 
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erearmed the [ndex,ſhewing the number and nature 
the figures idjoyning ; viz. how far diſtant from ' 
— > unity, | 


IE 


ES - 
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unity , 3s hath been perfeRly taught before .: There 
fore, whether the number propoſed be whole, mix;, 
or Decimals , finde our the Logarsrbmaee to it. asif it 
were 4 whole Number ; and then according to the 
diſtance fromunity of the firſt figure. perfix an /udex 
© the Logarichme found, whick alwayes differ,as the 
nature of your number doth, though the 1 ogarithmes 
may be the ſame, as in the Examples following. 


Nwmb. Logarit free, 
3571+ 3-55279- 
SLFS 1.55279 
TIE, 0.55279 
"003571. 3.55279: 


Note that the ſame Logarithwer ſerve, but the I» 
dex alters according to the nature of the firſt Figur 
of: the Number ; for in the firſt the Figure 3 is th 
chird from unity ; theretore the Index of the Log. is 
but in the laſt ic is ; negative, becauſe Decimals. 

3- If the Logarithme be Siven, and the Number 
anſwering it be deſired ; ſecke ameng the Logarith 
mes where the Index is greateſt (negle&ing tor the Wu 
moſt part the Index of the Log. propoſed) for it, and 
ſeedowne the Number anſwering, which muſt beor 
dered according to its owne Index , what Integer! 
Pecimals, or Mixt mn uft be kept. | 

"As for Ex2mple , ſuppoſe the Log. 2.57 825 wear 
propoſed, ts tinde its correſponding Awevber, Ile n W- 


or this Log. under the Index 4, it my (anon give * 
ave and finde the Number'397866,which according 

the Index 2 is 37866. ; 

Likewiſe the Numberanfwering 164345 is 44000 

at is according te theTadex 1 44 Integer,” 

Likewiſe the Numberanſwering this: Logarithme, 

; 2 72038 1s *O52515 

to = 3 72028 15" *Qo5F25I5 

t9= 1 7230281s 52515 


Thus muchconcerning finding the Logerithever of 
lumbers. 


4. Toadde two Logmithmes together, ar ſubſtrat 
e from another, is no difficulty if the Indices be not 
gative, as for Example. vi £02 


> aqg, 3-57 838 Q 1 {2.57833 "0 
" ow [62517 at _1.62517 


420349, 0.95315 


But if the Indices be negative, worke them as was 
ught before , changing the nature of the lower in 
ſtraftion ; buc remember that if in Addition you 
y-afiy tenths they are affirmative , but in Sub 
nif you borrow one, account the higher one lefſe 
vaue by. Negation , aSif ir be 2. account it 1+ if 2, 
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3 $8321: *1T; >. 3.87506; * 6 1 r.$7506 
6 14 "2.644203: ff12 | 2.03 342 


0.81127 


Pant 3 112 Subſpratiion. 
1071 5G 23D! 163-12 Bigprisn> F&f 
2.03342 7.87506 --/1.87506 I«23i 
1.87506 3 02342 2.57403 2-571 
2-15836 | ' - 3.84164 I-30103 - 3.66) 

5. To finde the Legarithme of a Fradtion, ſubf 
the Log. of the Deneminator , 'from the Loy, ef 
Numerator. Fg 


# 


\...3 047712 3 [0.47713 | 31-x.49136. 
ent, þ 'O 60206 34112-53275 572-3475 663 

7s. 2.87506, 394937 27343. 
-* 6, To milltiply a Logarithme, whoſe Indcs y 
dinary; bur if the Index be Negative,ebſerve thi 
guleiplying the next Figure to the Index, the tew 


.The OP the Loguithaes. - 6 Y 
ebornein minde are Farr and ſo many areto _ 


e dedufted.. gut of | the Prod d uct d of che Negative In- 


44337 "T5428 © 461432 

SHETLPPT If sf 3 2rvod ada TS | 

1.462963. - _- 56096... f52 034573 / 
7. To divide a Logarithme PK. hath a Ne ive 
dex, obſerve whether the Divi rae even T 
eche dex, thends -—— wy , 3$ in 


4 + Þ - \ -- te 
%s _ = % ® ,4 


j £ 


5 » 1 GOTEt: 


E 
% 


3. LIN 


eB 314 FJ 


432578 F- 9.58327" : - % '15.33571 


But 'F it dad not evenly divide the ue whe to 
e Index'fomany Ubirtes till it may be- evenly divi= 
d, wo. the” Quotient down for « new index, 
pingthole Unitesadded in miride;\4lgmerit them 
te, which ProduRadde to che cen igure vin 
dog 


”- 
o 4s 
+ 


F.33147 » 7:23215 E vi | 
- 2 44947 '. 374496 3'B961H- 


* *12p71} 


ary of th ITY 


? i 
Fo M3 133% 


was. ke wſeof the Logarithmes.” 
ih 1. CMuler Cation. 


"wy the Logarithmes of. the Multiplicand » 
Maltiplyer togctherjtHhe ſiioime is the Logarithae! 
the Produdt, < Index ewing i its Nature. 
ev:3607 6 And Tefis 01213 tzeno. 
Kd: 9:42 ' 2/5 3402 __ 4:8796 3*42- 0:53 

{173 + T-B1994 292 4 249637 $f 17 £1 
P. 4446; 364796 9756 3-843 45] 444661 


Feet 7, 2 7 000 « 2.15836. 
dv £69 2 = Gooy: | 11 87506. 
0375: 2. 2.57493 r08%g 0508. . 


+ 
o 


17's ah 23724 937 F E66h0.. 
07S ft +:87506 ,. | 
157i fo5-- 72:09 897145 


1 Gb475« pt: co 


To {quare, cube, ſquare-ſquare, &c. ay Nank 
= tq double, eriple, BRIE 8c. its Ta: 
N 33. 1.50515. | 7 "$05 14 Yank i550; 
rſg. 2 _ Cub.; {ql 


3.01030 * 4.51542 6.0805 
{quareis. 1024+ Cub.32766 fq.{q.104) 


.$#3.3 
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N#024 238021 2.38021 
ſq. 3 Cub 3 


'000576. 4.76042 *OO001 38. 5.14063 


2. Diviſies. 


SubſtraQ the Loy. of the Diviſor from the Lo of 
e Dividend , the remaining Log. is the Zog. of the 


Quotient, 


Dad. 4446. 3 $4796 44446 06496 
Ur. _342 2.534032 342. © 53402 


— —  —— 


Qt, 13. 1.11394 1% . 0.11394 
0375 257403 109 2:03343 |. / 
of 1.69897 Z5_2-B7 JOG: 51a 


oO 1.87506 144*O0. 2.15836 
To extrat the ſquare Cnbe,' and ſquare-ſquare 
Root, &c. is to take halfe a third part,8&c. of the any 
N 
75832, 2 4 87985 $ 4-87985 
2+ 43992. 17. 1.626620 
ſquare Root 375%37 Cube Reor. 434327. 


05313, a) 2.71708 E 2.71708 
T35$54 x, 2.57236 4 
{q- Rootis ©2283 COU 15» your: q 
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Se. 3. Of Compound Uſery, or Intereſt #pm 


In tereſt, 


Thengh the taking and bargaining after this my 
ner of Intereſt be complained of by many who unde. 
| ftandnor what they ſpeake , yer it is cafic to make 
'S - "210 that it 1s far more reaſonable in all Bargain, 
| hen that which is called ſmple Intereſt, for whath 
more unjuſt then after 8 per cene. for a yearc to tk 
4l. for the uſe of 100l. for © a yeare, or 21. for a qui 
rer, whett as that4l. will give 1n-halfe a years 2s,-14 
ob. and 21. in 3 quarters will give two ſhillingsix 
pence :: But in Leaſes, Reverfions , Annuities, « 
it is far more unreaſonable, as divers Compounderst 
G. H.can by wofull experience witneſle , who car 
pounding accerding to the Rules of, ſimple Inter 
have payd more for their Tenements, Annuirics, 
ſes in Reverſion , &c, then they have beene re 
+ 3, The Intereſt in this Kingdome is rated aftcri 
wach gain? in the 100). fer a yeare : Wharſoe!! 
therefore it is, whether 109. or 106. finde out its Ly 
the which if the payrreats be kalfe yearely , or qui 
-rerly, or. monechly, take jts £, 4, or f;, according} 
then; will your Queſtion fail upon ſome of theſel 
fundamentall Theoremes- invented and ſer downed 
Mr. Oxghtred, the practizewhereof followeth. 

- 42. To know what ought to be payd for aryl 


- forbon 


The wen: Pp he Mt "0g _/ I} 
orborne for any number of yeares , [utereſt npon 1#- 
oreft, ar any Rate PROPER 
2+ To know what any ſumme due after a Certain 
ime iS werth in ready money. "N 
3- To kiow what ought tobe payd "uh an Annes. 
diſcontinned for any time, atthe end of that time. 
4. To know whar Anmwity any ſumme that is due 
fter a cerra1ne rime will:bny.. ITY 
5. To know whatan Annuity due formanyy pay- 
nents 19 worth 1n ready Money. 
| 6 To know what Annuity a preſent ſumme of 
meney will buy for any time propoſed. 
| 2, For the more ſpeed — _ the Log. of the 
ate, which divide by 2. 4. 12. 36+ forthe parts of | 


he yeare. 


at $ per cent. at 6 Fok cent, | 

1.08. Logs 0.0334237-.|1.06. Log. ©@353058 | 
: yeare. © 0167118} — —— 00126529 

7 YEare. © 0082559] — — — @-0063264 
month. 0.002785 3. Menth. ©.c021088 
weeke. 00006427 | |  Weekes: 0.0005273 | 
day. 0.0000915,] Day.' 0.050075 3 3 


Laftly finde the Intereſt, or reſolve the he ee by } 
tl. and adde the Log, of the Anſwer cothe Log. of the } 
lummePpropeuaded. | 
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DL neſtion 1. 


To know the Intereſt of any ſamme for any tin 


required. ' 
Mulriply the Logaricbme of the Rate by te year 


or time ed. 
I. Exevp. To know the uſe of 251. - - 88 for) 


yeares, at 81. Py. Cont, 
1.08 Log. of the Rate 


0.0336 
The Log. of £7 1g SG empememags eneremang 0523;9 
To which adde the Log of 25 Al, Sa ""M 4oah; 


I+6387 
The Log. of Principall 43.529 
and yſe — v1. 43l. - 10s. = 75d, 


—_Y What i 1s —_ for 25 1. $$. for three yeares and! 


Log. of the Rate. ) $9334 
Log. of the quareerly Ratc. 0.099; 
the Quarters 1n 3 5 if 
0.0259; | 


The Log of Principall aud mT 00087 


for 1]. nomcenncy were 0, : Ob55 
I. 4045; i. 
1 I.5 1338 \ 
1 - i Uſe is 32. 632, that i8 321118 
7 Ea z;f > 3 wan 


To which adde the Log. of 25 44 


rhe Uſe of the 'Logarithmes | 0 367 
3: What is due for 131- 55. fer a Moneth, b- 


Log, of the Rate divided o. 02343 


| Shang. by 12) a——— 0.09778 | 
; Adde the Log, ef 13) 25 = == 


7 The anſwers 13. *319- 
. ;that is 13l. = 68-— 4d. - ob. 


What will 171. 5S- ameunt unto at the end of 3 
yeares and a halfe , 2 moneths and 8 daycy, at cherate 
( of 6 per FeNs. 


| LI 


| Rate. 106; Log. 0. 102530 by 3is— 0.07590 | 

| SES Ad Dam ©.01265 | 

A moneth is 0.00211 by 2 is. © 0.00422 | 

Adayis © 00007 by 8 is. ©:00056 | 

1 Intereſt for 11. ===— 0.09333 | 

Log. of 171. -155, — 1.24919 | 

h ph 2 2005 1.24252 | 

j The anſwer is 221. = 08. = 1d. | 

1 The fame worke way þe obſerved for any other | 

; broken or uneaven time. | 

k | 

5 | Qaeſion 2. 

know what any ſome due at a time to come is } 


Apt in ready money. j 
7 Finde by the laſt what 11. would come ton the; 
rune, 
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time propoſed, , which ſubſtraRt onr of 0. ©ge00, th 
Log. of 11. to this Logs adde the Log - che ſumme: 
You have the reſolution. __ + | 

1. Whatis 30l.co be paydat 7 years end, worth 
in —_— 


. Log. of the Rate', TY 


Log. of 3ol. | SNAFI1ICHT. 3 147703... Fo, 
An. 171. Fo6 that 1 1s 17-195.1d; 1-24318 


| 
-2o What is 4al. due at 2 Feares hence , worth in 
| ready poory afqcr 61. per cents + 
© - Log, of the Rate — 0.03530 , 
2 = 
2+OFcCGIx 1 
8 ute EN I 
A 1.94939 _ 
= Log of 4ol.' 1.60207 
An. 35*6or 351. = 128. — 1455146 
| _— Jo bo 
hr 
- For WW 


ſubſtraRt an Integer, and then find the Correſpondent 
Log. of the remaining Numbers. a 
Laſtly , ſubſtrat the Log 


ſolution» 


the rate of 8. per centun ? 


7 
Principall & ule 1.7138. 0-23384 


7138/1 85357 
1.08 lefle by 1: is%08 

1.71;8lefleby'. is* 8 
Gr bs fk 


lod. ; «gy, 
£ ; A 4 «A et 
þ * « n * * 
\ 


2 There is a Quarterly Annuity of 151. = 118.= } 


forborne for three ycares and a quarter. 
1 What 1s-to be paydat-theend ? The Rate after 6 


per cent, 


IN > 


The Uſe of ths Logarithmes, 269. 
Fer reſolving of all 2 #eft#0n: about «Auvnities 
you mult fine out the Log. of the Rate, and.its Num. W 
ber : as alſo'the Log. of rhe Principall and Uſe, and 
irs Number by the 1.9. From both which Numbers - . 


.og of the Ratelcſle by 1. 
from the Loggof the Principall and Uſe lefſe by 1. the 
remaining Log. thewes the value of the Annuity fer | 
11.g0 which adde the Log. of the- ſumme for the Res 


1 There is an yearely Annnity of 1 51. = 116. = for- 2 
borne for 7 yeares, what is to be payd at the end after © 


1.08 Log. of the Rate. 0.03342 &- ' |: 90309. 


val.of 11. 8.9224. 0-95048 {f 
value of 15-1118. I-19173 | 
; 2.14221 | 
The famme to be payd at the end is 138 L. = 148. = } 


- 
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OY 279 = 7he Ofe of the Logatithines 
1 1.06. theRate 0.03530. 
Quarterly Rate (4) 0.00632. IO 147. 


- Quarters. I 
0.01896 
Tn © O622 
Principall and Uſe. —_— 


©2083. leſſe by Io fs ©2083. Log. 2:3 1968. 


I.2083, 


F | 1'0147 lefle by I 16 ©0147 Logs 2.76731 
[ Value for [].  —— — 15137 * 


WE Log.of 151. - 115. — T1917 
|. 220%34 © 2.34310 
To be payd at the end 220l. - 6s. = 1 od. 
Lmeflion 4. 
What Annuiry any ſrmme due after a certeine tiny 


[ | will buy after « rate for any time propoſed ? 


The operation differs from the laſt onely in thi 


| 'N | that the Log. of the Principall and Uſe lefſe by 1. is 
= be ſubſtrated from the Log. of the rateleſle by 1. 


35 21. — 105+ isdue after 7 yeares ; what yearly Ar 


L | ' Nuity will it buy for thar time ? the rate 8 per cent. 


| | | Value of I ———— 1.0499! 


7 


Log. of the Rate 1*08, 0.03342. *e8. a8 


Principal & Uſc 1.7138 0.23354 713818535 


Log. of 3521. — 1G. 2.54714 


Log. of 39'5 10 — 15966 
That is 39l. 10s, 3d. yearely. 
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Ducfb ion 5. 
To know the value of an Annuity in ready money, 
for many payments at aRate given. 

Obtaine rhe Log: of the Principall and Uſe lefle by 
out of which ſubſtra& the Logarichmes of the 
te lefle by 1. ard of the Principall and Uſe added 
rether., | 
1+ What is 6ol.a yeare to cantinne 3o years worth 
ready money, at 8 prr cent ? An. 6751. 98+ 4d. 


93 Log» 


0.03342 

30 

I0.06 1.00260 
©8 —9g0309 Log-of Rateleſſe, 


1.905 69 

Inc. & Uſcleſſe 1. 0.95713 

1-05144 the yalueof 11. 
1.77815 Logof 60 

2 82959 Logof 675.46 


Le ftion 6. 
To know what Annuity any preſent ſurame wall 
y for a certaine time, afrer any Rate propounded. 
he Rule differs lirtle from the former , onely fab» 
ct the Log. of the Principle and Uſe lefle 1. from 
Log. of the rate lefle 1. and the Principall and Uſe 


Wed together, | 
: Whar | 


OS > 

8G W 
i 42 

s off. «x 
es 4 


WE 255 The Uſeof thi Logarithmnes. 
Wl $i I. What quarterly Annuity for 7 yeares will 1; 
buy after the Rate of 8 per cexr? An. 61. 3, 
1.08 0.03342. 4 
4) -0-00835 Rate. 1 0194- 
| 2s CQuarters1n 7 yeares 
6680 

F .670 

©.33 380 Principall and Uſe. 1.7132 

2.28780 Ratelefle I. is 0194 

2 $2160 

1.853 27 - Principal and Uſelefle r« is 713 

266833 yalnefor 11. 


2-12057 Log. of 132l. 
0.78899 Log. of 6.1504 


| Tkelike may be done for halfe yearely or moneti 
- paymentsor penſions, and at'what rate is deſired, 
The ſame praice may be made by the Log. in t 
other parts of Arithmetick. _ | 
Ex. If 171. 3 onnces of filver coſt 321, 11s, - 5 
what will 1321. and 2 ounces coſt ? «La. 


321. — 11%. — 8d. 32-583. .Log, t-5 12 

133, 2+ OZ» 132e16 oLog. 2.1211 

Summe — 3.634% 

$7l-3-- - 17-255 Log. — 12301 

.. Log. of 249'66 2-397 
_ Theanſyer is 2491. = 13S. = 2d. 
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preſſed biverraias Figures or- characteFs proper te | 
xe Art,in this by cerraine Alphabericyll C rater, 
e things themſelves (as it wetcin-cheir -c109 ) are © 
nifed and altogether handled”; frain tac which it, 
weth its name. . 
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| ralſoin chree parts { 1 The Compeſs 1in-of thi 

ftior,” or Intention of the Equation ; '2 'rf. Re 
leties and A 3; the &K-/o/viion of ie: &e 


X aLION, 
Bb 3. The | 


by 
1 
_ e 
£3 * 
LA 57 I TELE IE G7 
x} 


IO ORIPA..  Len nn _ k 
% Me ee re RE POOP TRy ae > ale 
- 2 5-008 ADR as ——_ ee Oe a - > PY OG 
es hs We 0 Rev Wl 


AV, 50 A ts od 


———— ES MA a A EO II PET ny CI 
Gs. oe ae A p 0 - Kd ate 
- NASA — —_ 
- » = _ 
"Mr E - _ Pn . 


3 


| on, --- the lefſer = continuall, &c. 


fr 3 [ WA VI PETS 2a bs we ad bed ahredais dS" Fa Bee 2a2 ' CO OY EEE E STIR TI 
122448 b 5 $ # J 

% __ 

Dy » " *. 

CW 

«es 

{A . —Y 
+ 3 1454098 

k o 
. oa 


3+ The Notes or CharaReers .uſed in this Art ( y 
- was ſayd before ) are commonly the Letters of the 
| Alphabets A- Bu C. &c. 2.b.c. and <. 8. y &c. and 
therein alſo are uſed many other Symboles or Chz. 
raters for taking away the Multiplicicy of words 
- as = for equall, + for more er the Figure of Addi 


|” on, — for lefſethe figne of SubſtraQtion forin, « 
| Fox , ormultiptyed ,:4/ for z root, v: fer 2 rootun- 


verſall — for greater or majority, '_b> forlefſe or mi 
> 45 he” roportion 5” the greater proport; 


—m—_ In-chis Arithmeticke, the ſpe 


| | Kage os Fer the power * - p 


officke... | 


| | Tc . $- . 16 
As" Aq+. AC, :Agqq. 
Tizt > (Sie v7 Dip 0 WO: ;; 
| 15S 0 256 . 582 S' 1 &ce ; 
Aggc.! AqCcce ACCC. bc; 


loweſt row of ſpecies are the powers ha 


= theroote aſcending, as Aq;Ggnifeth that Ais ſqu 
| = A ſquare » Ac, A Cube, Aqq A ſquare ſquiy 


| 4iea {quare — Cube, Ace A Cube— Cube. AY 


Aſquare -ſquare— Cube, &c.; .. 
Tte guns fi grifi the powers in Numbei 


Of Notaries s | 
if 2 be put for the roote then, 4 is the ſquareiof'z, Þ 
8 thec of 2. 16theqqof 2. 32-the qcof 25i'8&, ! 
and theſe proceede from 2 in a continual] propote . : 
10N» : 
The uppermoſt or higheſt Numbers are the Indices | 
x Exponents of the Powers, ſhewing the Powers _ 
hemſclves, that is how far diſtant from the roote, or 
what proportional! it is'in che progrefle, and theſe in- 
eaſe in an <Lrithwetical Proportion, 
.i5- For how many unites:there;are arvthe: 43 
ent ; ſo. many are che powers .@ ptaportianalls froin : 
ity » 28 if the Exponent be 5 P er yr Ons... þ 
> or Js &-- S414 2 ; 
Jr F< 41G AC. 2944) AQC-. 


263: Every power 1s. made of che Muiriplication of | 
©: roote fo A, none intoititlfe, as thereare i= | 
tes .n- the exponent”; 2s if, the Index be 4then, | 
A — Aq =A— Ac efrulec the power under | 
ve 54g AsA*AuA.= Aqftqz=Aqqa bue } 
orephinely of. uyio Maltiplicarrors '/' 1 35h 


7+ The ſumme of any two Exponents , doe:inti- 
: che Plane- rate; by the 2 CET -w = 3 
no ſhowed by them, o_s | 


| FEES ="F 34 == 911] 


4 432 Prins Likewiſe 8 «176 ==128: * 
Aq * Aqc=Aqae. Aces Aqq=Aqgce 


+8. The difference of any two Exponents, doe in- | 
Bb a eumare 


_ 
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, 4 Of Notation, 
| rimate the Plane made b y Diviſion of the greater po 


pre gs by them. 


$0 = 2 - $3 = 1 


2 As 32: 5) :32 ($ Likewiſe 16. 8) 16 (: 


_ Aq) Aqc (Ac. \ » Aqq«» Ac) Aqq(A, 


9. Therefore if an Exponentbe given, the Coffs 
all Power may rome yy be found out thus ; the Ex 


_ is either prime or compound 1. If pri 
our in Eng lines,the Power under: 


.prefſeth it-F2 3+" Fo. 7 IT. 13s Ws 
If it be Aq. Ac. Aqc. AO Aqccc. Aqqcce& 
ompouns. - multiply the. power anſwering ti 


fo'many times as there are unites i 


| aheleffer; whereof the index was compounded at 


.the Index :of '1o made of 5 »2, thatis Age « Aqc 
Soy ed Fe any other. 


; 51410.” And therefore contratily.che Exponent oc} 


dex of any Power may ' bo\gerech afcer the { 
- meanes. 


, - $113 QL- By Get the! Coops fotion of the Pc 


and by that alſo the definition of the Rooteof 1 
Cofficke Number appeares , which is the fide « 
firſt Species. wheteol the Power was made : / 
the roote:{quare of Aq of 4/'Aq is Ay: the ls 
Acis A. the 4/qq of Aqqis A, &c. F, 


, 
| 


"" Oban td and ho, —_ 4 
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A | 
Cd = S 4 *4 — 16 the roote 4+ 
* © # © A, AzA — Aq theToote A. 


FEFH5 = I25V 5» 
AzAzA — Acy A» 


12. But if the Roote bennexpreſlible in Numbers 
Quantity , as-if the Kato bertwixt 1, and they 
not be expreſſed , the roote thereof iscalled Swy- 
, becauſe properly it cannot be expreſſed ; and it 
noted as was ſayd before by 4. As ſuppoſe Bto: 
mifie 10, then the roote of B is no way tobe ex-! 
led then thus. /B. ſo the Cube, ſqq: ſqc. are thus: 


prefled y/c B, 4/qq. B. 4/qcB, &c. Sometimes 
Wo is 1s deſired toexpreſle the rootegor powers of a: 


ie roote, as the ſquare reote of y/q 5+ the Cube 


te of the-4/qq 7.4, &c. to doe which, you muſt * 
 itiply the Indices of the two powers named for a! 


Index; as vqotvqs is /qq 5. viz. 2u2 =4«! 


/cef y/qq 74 = y/CCCC 74, Viz, 34 = 12,and 


73. Sometimes the rootg of many ſpecies isex-.: 
2 Bb 3 ..-... prefleq 


"'t Of Notaries. 
I _ after the fame manner ; but then after thel; 
peciee we joyne a ( olew thus, 4/BTD: v/c C+E 
14. 16. there-be more {imple ſpecies exprefled 
ſides the /, then-is ſuch a ſpecies 1t theſigne be af 
mative called a Binomial, if Negative a Reſidual, | 
many ther: is ſuch a Trinemial or Polynomial! ; 
theſe are accounted Compound Surds. | 
15- But if the compounded ſpecies be ſuch a. 
mill Trinemial, 8c. and yet the roote of the wi 
be to be expreſſed, then'is ſuch a ſpecies called anm 
yerſall Surd, and may benoted thus / B4&y/Cort 
v/ :Bby/G - | 
| 26. Sometimes it falls ont that wee muſt expr 
|. - the-roote of a Cofficke feces, as the Cube root 
om to be thus expreſſed 4/cAqcs and fo of an 
F9w* oo 
8 - 17. Thus are all rooted Magnitudes explnd 
i: now he that deſires co enjoy the great benefit here 
| mult accuſtome. himſelfe to exprefſe all quantity 


= whether of Number or Magnitnde by their ſpa 
W whichif they conſiſt of one letter are called Sin | 
Mi if of many Binomicall or Polynomicall + The i 
7 nificationwhercef js firſt to be learned, « As if 4 
| ©  Elignifieewo'Numbers ; ler Z Gignifie the ſumo 
\ Numbers, X the difference, & the reQarglt 
Multiplication» A. the proportion, 4 the ſumm 
S | a Fg, 


it; , = : LE 8; : ? | al) 4 
| , the ſquares, X the difference of the ſquares y:7 
A ſamme of the Cubes',) and 5; the ditierence & 


Gl 
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Andif you appount-A to be 3, and E tobe 222 then : \ 
rill Zbe 5X 1. £6. 4-4 13» Xo 5-7 35» X 19s., * 
Now if you would expreſle AqE,.in words « ſig> 
ifieth that ( if you appoint A for the greater , and E 3 
Xr the lefſer Number ) the greater Number ſquared is * 
be multiplyed by che lefle in Numbers 92 — 185 3} 
ZA-Aq. in words , that the ſumme-of the. two : 
umbers — by the greater, is tobe leſſened 
y the ſquare of the greater , which in Numbers is 
+ K== Geo y, | a I 
Zq-2ZE + Eq. in words , requireth that you ſub- © 
x& the ſumme of rhe two Numberstnultiplyed by 
e lefſer Number doubled, from.thefumme pf .the 1 
vo Numbers ſquared , added ro the {quare of the 
fr, in Numbers 25 -20+4 —=9. pen” 
SqAq In words {ignifieth that the ſquare. of the ; 
"Rq. lefſerproportionall is tobe multiplyed by 
the ſquare of the greater number, and thac * 
We produdt is co be divided bythe ſquare of the grea- 


ct T proportionall, in numbers 1 69 144 4 


/Þ-Aq. Signifieth that the ſquare of the greae 
<# = is to be fubRtratesfiom Tag Ee : 
the ſquares of the two Nambers , and that the? 
Jire roote thereof is to be taken, - in Numbers - 
[3-9 = 4 =2- Et. 
v2Rq-Rqaq... Signifieth, that you- muſt cake | 
AQ oo ;the ſquare, poore gf Ze Quogis | 

4 


cent 2 


_, * Of Notation, 
= ent of theſe two Quantities , viz. the ſumme of 111 
= ſquares mulriplyed by the greater Prop. and madeleq- 
8 by the fame in the ſquare of the greater Number, the 
= Remaneris the Dividend , and the ſquare of the 
greater the Diviſor in Numbers. 


468 — 324 — —— 


OO — 


9 9 


Z , ,2Zq-4? Signifieth chat you muſt add 
-d 4 * the halfe of the ſamme of the 


= two Numbers, unto the ſquare 
| Foote of the ſumme ſquared , made lefſe by foure 
' times the ReRtangle,and divided by 4,in Numbers. 


RT be Hd BEE > 4 a BD 
STE. 4 =25F/ j=5=3s 


ve: Z _ / 2q-4Pq Signifierh that you mul 
2 4 take the univerſall ſquare 
4 roote of halfe the ſumme 
# of the ſquares made leſſe by the ſquare root of the ſum 
+ of the ſquares ſquared, leflened by 4 ReRtangles of the 


[ Numbers {quared and divided by 4, in Numbers. 


Wray 109 0TH == v/eGpat=v/Am 


4 
 Butif che Fgne of equality come in, then in words 
$ it will not mnch differ ; as for example, : t 
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| Of Notation. =—__ 
—=Zq-% Signifieth that the lefler Number is 
E 2Z  equall to the Qt1otient of the ſumme 
ſquared, leſſened by the difference of 
Ml the ſquares,and the Remaine divided by the ſumme of - *? 
the Numbers doubled, in Numbers. 


=. —2=3 


IO IO 


2Aq=-2XA= Z - Xq. Signifieth that the ſquars 
of the greater doubled , made lefſe by the grea- 
ter multiplyed by the difference doubled, is equal 
tothe ſamme of the ſquares , made lefle by the diffe- 
rence ſquared ; and ſo of any other, and after the 
ſame manner you may exprefle any of the forementi- 
oned words in Characters , as toexpreſſe thus mich, 
that the greater Number is equall to the difference ef 
the ſquares, made lefle by the difference of the Num- 


ED CD CD OED 


it Wbers{quard 8 divided by the fame difference doubled 
re Wt would be h = X*TXq 

ne " un” 

m 

he 


Now for that the confideration and varieties of 0+ 
pferations of two Numbers are of great uſe in the 
practiſe of this kinde of Arithmeticke ; many queſti= 
W's in Diaphantxs. Vietta, Ghetaldus, 6. being of 
lome of their parts, I have prefixed a Table at the end 
tf Chap. X. for the preſent finding the value of any 
Equation in Numbers for triall of the worke to a 
new 
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new beginner;patting'A — 3, and E=2. 

| +18, But I muſt heere-give notice to the Reade, 
| that although I: in this practiſe appoiat thelc letten 
* to fignifie the, Numbers propoſed, yet may thok 
letters ſignifie any other Figures or Quantities, accer. 
ding to the will of the Arithmrtician; as in Mi 
Onphtreds Cla. Chap. X IX: Prob. V I. where hey 
points for the Solation of Problemcs in an Arithmets 
call progreſſion , e for the firſt tearme, « the laſt, 
the Number of Tearmes , X the common differen, 
\ Z-the ſumme of all the Tearmes, and thereforety 
TI Prop. Tv—T+-==2Zto be read thus: If you adi 
 theProdnQof the Number of the Tearmes multip) 

' edby thelaſt Tearme , to the Produtof the Numby 
of -the Tearmes mulriplycd by the firſt , the ſummed 
theſe rwo' Produdts is <£quall to the ſumme of ti 


J ; Tearmes doubled. 


19. For diſtin&ion ſake , note alwayes the giv 
Quancities or Numbers with Conſonants , and tht 
whichare ſought with Vowells , leſt you make a car 
fuſion in your worke ; and note as was taught inti 
former Introduttion , that if the ſignes - benotpr 
fixed before a-ſpecies, the figne + is there underſtooi 
+20 All Magnitudes that are under the Pow 
+ propoſed , are called Parodical to tbe Power - 15 it 
if | example, the Parozical degrees ro Aqq are the rod 
# A the ſquare Aq and the Cube Ac. 

21. And if the Perodical degree have a know! 
Mignicude joyned with it, it is called the Coe ficm 
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fy - Notation by Alphabeticall Syimbolls 'and CharaBiters) 


- «Addition, Rationall / Either ſurd< or < 


| Simpleicon- SubſtraRtion, 4 ſpecies 2und, which 
fiſting in inomial and! 


Numeration7 Multiplication, Iynomiall, 
{ And theſceitheri 


which is/ Divifien, and - 
that'in Snrde. ple;or compon 
or Univerſ 


9 


Me _ 'l JE : ; 
rihwerioh | "hos - tes $ The worke preceding it 


in Species, 
either 


or- | RedaBZjen of the The worke concomit! 
Equation,” FXquation. with the Zquation. 
Ry of Which we | | 


| Comparativs 
in the great 


F® lpobra, 


conſider in 
the 


1 
T4 $3 


; Reſolution of the 3, worke following | 

Qu LON, nt, which! 
FE; denc-cither by Diviſio 
, F extraftion ofthe roo! 


Viace thxTeble in te {ſecond Alphabet Fal. II, af Marke, 0 
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Aq - AB. Bis the Coefficient, and-A- Joyned wich- | 
is the Parodicall degree under Aq-- 

23- The word Roote may licewiſe heere have a 
ble Ggnification , for whileft a Queſtion 18 in: 
orking , wee call A the As anne or quzſitions 
Dote : Burt when the on is brought to an 
quatiory then you may cal] it the Eduttious Root, 
the Roote to be drawne out. 

'23- Thus nave wee gone through Notation , 
ich a deſire ro make the beginning plaine, whereof, 
of that which ſhall alley; take this little Table. 


Notation 


> Of Addition; 

' Now come wee to preceede to theref? in orde, 
and firſt of the parts of Numeration , viz. Addition, 
Subftra&ion, Multiplication, and Diviſton of Ratio 
nall Species. 
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ERS 1D 


Addition of Rationall Species both ſimple and 
| compound, 


Daition joyneth together the Quantities g- 
Ven, keeping the ſignes, as, 


Omaatitic "7 3 * A + 
be added, -A -7B| -5E 
The {umme, 3A+A| A-A [6B - 7B 9E- 5E| 
Thats, 4a] © | — ow iB-]- 4E | 
Al Af . Aq 
E' = 5E| A+Ac 
_ A-$SE ines 
A+E| A-SE 


uantities to wow AtD A-J 
e added. A+B A-5D -A-B 
= The ſaunme, AFBFA+B[A+D+A- 5D{A-B -A-Bi -BfC 
DU Thach, 2At:BRA—4D__|_C-B 


” 


F 


Of Addition 13 


9 pantitiests 5A - 10B+7D A+B- 
be added, —-2B -5C 


be ſummme. 5 A—10B47D2B -5C[A+B-CHATBF2C 
bat i. 5A-12B+7D-5C| 2A+FC 


—_— __—_ 


wed 4 


2. Heere it is to be noted, that if inany _"_ 
nſiſting of many ſpecies or parts annexed ,' with - 
ie fignes + or — there be ewo ſpecies noted with the 
me letter, ' that then they muſt be made up intoone 

cies, and noted with one lerter, 'by prefixing their 
ymmon figne before their ſumme , if their ſignes be 
th alike, or by prefixing before their difference the 
pre of that letter wherein the exceſle did lye, if their 
mes be unlike. Ko 

As in thefirſt example , 3A4A. Heere theſe two 
ecies are made one, $12. 4A asthe ſumme of both, 

auſe the ſignes are both alike , viz. both +; for + is 
derſtood before 3A though ir be not expreſſed. 

In the ſecond example A- A. the fignes aredivers 
unlike , for + is underftood before the firſt A: and 
erefore their difterence isnothing, and to no more; 

&y come to, the latter taking away the former, and 
the ſumme isnoted with a Cypher o. ; 
In the third Example 6B - 7B, rhe fignes areun- : 

ſe, Fbeing underſtood before 6B, and therefore they 

* made up into - B, which is their d,ff-rence of 7B 
q 6B, having the ſigne - prefixed before it ,, which . ? 

m4 


 A-B42C} - 


a Of Saubſtrallion. 


is the ſigne where the exceſle lay, wiz. upon 7B, 
In the fourth the ſumme 4E being the diffe 
of 9E and 5E, and the figne + EO the exceſley 
on + 9E»-” q 
In the fir becauſe the ſpecies: are unlike , theyy 
joyncd with the ligne of Addition +, viz. A+E,z 
ſo in the {fixt A = 5 E. 
+] lathe eighth the ſignes are made up 2A+2B. 
{. In the ninth I make up +D + 5Dinto - 4D,! 
A+tA into 2A, which is 2A - 4D. 
2.,Jn thetenth finding +A. A. I cancell chem! 
-and make-+Þ- B to be - 2B, and then the ſum 
C- 2B. ar rr the reſt. 
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IE Uiſtratien i 1n' ſpecies 
3. neth together both. 
2D (Quantities piven, 0 
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Quantities to be {ub 
Ag Red, 22. makings 

EZ) lower Number thc + 

be — and the figne 
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| — 4A A | EFF Y 
uy BP A... Ker 5A \ | 
re remainerh A A'SA-2AlFAS2A[:A—F5A 
T' EMT. _|_3& | 7A :{-3A__ 


A} A Aq 
E [B-C | Abe 
| A-EA- BtC|Aq-A 


Senn 


ee 8 
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Co — ———————— 
bl 


JH A: A+5Bi 
raft — BYC ot...» SS 
eremaineth A-B-C'zA45B — 4A — B, 
8 © Þ = amr 7 hire 
* SAq=2BA OD 7 
eremaineth 5 Aq — 2BA-CD- CD-3 Dqi4Aq: - 
#—— 5Aq—2BA—2CDt3Dq 


After you have ſet downe your twe quantities; 
z all-the ſignes of the lewer , you muſt they 
eto Joyne together like ſpecies ,-a8 in Addi 


in the \ſecond Example , make +5 A,-2Aby 
zng the figne , I joyne them together into 3% 
the 


Wc" Of Snbfrattion. 


the Ggne being + and belonging to5A, where th 
exceſle did lycs 

3- But you muſt note that both in this as in Adi; 
tion, that if the ſpecics haye Coſlicke (ignes joynd 
to them , they canvot bee added iogether but wit 
another letter chat hath rhe like Coflicke ſigne, 

As in the ſeventh Example ofcither, Aq and 
cannot be added , unleſle by + and - becauſe they 
not of che ſame power, the one being the lide, and th 
other a ſquare number ; bur if chey had been Aq + 4 
then they had amounted to 2Aq. 

4. Io the.ſfixth Example where you changet 

 figneof -C, and makeit +C, it is by way of Can 
penſation ; for if you cake -Bout of A, you take 
much by the quantity C, which therefore is recax 
penced againe by making C affirmative, or adding 
to A 2 in numbers it is plainc let A —13 B= 
C=t4o A | 


= Ta 
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Let thetuftatidl thug. 8 — 4= 4 
13-8 + 4= 8 
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5- As in Numbers, ſoin Species, if you addeif 
Remainder , - and the ſpeciesto be {uvbſtracted, thilſ- 
will mikeup.the Quantity; from which the Subf 
Qion was made: As in the third Ex. 7A = eA=) 
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Of _Maltiplication, | ” 4 218 


Te 
Ultiplication 3 m Eg conneftcth_ | 
both the Quantities propeunged/. - 
without any note atall bur if +. | 
the Quantity be noted: with... 
wr letrers, then nl youulo 


2. Jn multiplication, i my: of t the Quanti- © MI 
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into tWORArts s that the one miaſtj yed by Ci13) i 
hall'make ſo mnch, as the other oe into * 
:Þ A; Fioiner ſold 36 Botles of Wine for 310] il-. # 
AN Whercof ſome of theBotles werewh i Wig __ 
Be uth ſold one botcle'© wWhic Vine 'Þ 
for 58and ahotcle's - Claret for Ss. Ge | 
what 5 an wee? white Wane, alk what. 


£Y 
i 3 


BY 


w 


ria np: Dm Ce i 
fy Nope divide che Number $* | 
x pienhs og oe fs , that the one divided DV - 

( 20) ww. oo Qnotients ſha 


= |} 
+BY « 
"BE Zn} + 4 
5" Wipe . * 


fo of Et wide 


Eye "Suppoſe Zuwwicke and Londen ate diftane 228 
Miles, out of which two Foet Poſts take their jont- 
mics} an mcert the 12 day , but the one wenreach day 
'£nie mile farrSe! then the other : [t is defied to lmow 
| Chet 167 each hain every clay ? 

; thtis ; two Numbers are ſourht whet 
fn 2% 5X (r) That if bothef theta ſeverally bs 
dravne mito. B (13) the funwtc of the Produf wi 

| 90mah Gag! i P 
EG. pBeginerts 0 Souldiers, wheres 

Faome  exceedehe ocher | 

by 300 


| SRD 'Souldier of ttic avy 
; 3 Crownes mote then 3 Foote Souldier *: 
1187 of has how many Foote Sealdjerrart | 
ry Horſe there wete.in each Regiment ?.* , * | 
$ . AbliraQly chns ; divide the Number B( oo)hy 
cs bas, ſo that the leffer ſhall be'ex dy 
the greater. by, © (300,) And let the . Quotient 
"firſt worke be greater then the Quotirtit i f th 
| y the Number D (3.) | on 
= 7. One that had bought 100 yards of dotfi ho 
* demarided of him what a Jane, coft him 7' FE woſy 
a rc, for how much Icfſe I bought 4 yards then for T 
WM ities ; by ſo much lefle did ]bny 5oJaee: # ne 


WM 95hillir 
y thus ; A Number, is ſoaght that 
' drawne into B-( 46) and C58! And Fromche 
dads if_you ſubliraD (80) and F (95) the Re 

| will be cquall. 


" And free hence it 


| is apparent cony 
proPound a Queſtio: » Out of _ lim 
f yl materiall Subſtan 


it Gd 11118 
ny, Note, thit ei the) parts 1 
y of the /aventia is wifi if 
ity ph the knowledge of the Pri 
and; g Ogerher: with... 
!Ite, th ad hee t 


Sctian 3, Of De Rs the S_ the 


Ow Conemitant with it 
gf :# * "at: i #F, M - 
' rh Fri. i ['rY to orderandyi 


ap) that ir 
In 5. manner @ 


7+ By common 

el: adivifien of Qth ſidegof : 
Hon of cjther fide of the 
Nah hee the Cofficl 


ec2 


Of Equation. 


2 5288 
- "=> 
«4 __— 
of 20 
i *s 
oa \ 
5 FG 
+. 
4 <- 
5 
tag - % 
= * 


8 64 ; | JnniaFin, + 
I I. xt every or magnitude in either (ide of the 


| Kquation be a Fration , or FraQions, wee mul Y 
| all che other ſpecies in cach erher Denominaror 


| his owne ; and this is nothing bur the were of Fre 
ions, and therefore as occaſion ſerves the greatck I, . 
: þ SOPgacn \ meaſure may likewiſe be cake. Examples. 
(1) AtB = — Pard ACIBC=D. 


_ | Hh 5A and DCGA+BG — 
36 At h=e | "th 


| and NE nes a =-- IEG 


+zCBqAgC. 
v4 VD Antitbefir Viet. 


2, That the Ma nd or Magnitades ſought ma 
dilap throne ot the Zquarion , by tranſpeli 
gion, you muſt convert the given ; e 


fog from the qne ſide to the other , changing v1 


1. AC4RC—D. AC=D-BC. 2 AE4DCE 
=GCE aud AEQ_GCE- DCE, 

3- EGDC-ho Ani DCGCA 
SDCA=BGDC- BG 


Y... E » . 


Of E aries; | 5824 

3- AqtBC = DB4AF ad AqtBC- - AF —=DB A 
ind Aq- AF= DB+BC. - 

4 2 = 2Aq- XAtXqand2Aq- XASZen Ke 


Hy p:b afi "Ng *414{T) 


3« If the itude ſought be found in all the” 
Marr xo He OY 


. deare ſome 


y ſome Parodicall 


= d i dividing the 
Amie ons ding i 


— BCAqtDAq and AqBt5DC I 
BCHD and Aq — BCtD-5DG 3 
AqeD - 5BAq= DcAgq ad Ag- 5B=IICAq q 
nd A&-DcAq= 5B "ij 


EY + AgB- DA=Randag: © DE 
"Ev 3 


Of 
if 56 IE any ſpecies be expreſſed the Aquation 
+ 6 Cofficke roote, then muſt the rg entes wide 


* (x) B+C = +A and 6 ef BCHCg==4- (3)} 
| =+AB-D.and BFD = AB.” Fhen BqtzBD 


! 4Dgq=ABandA— BzH4Ds BIDET vt 


| B&D; Then Bq+3BD+Dq — —v1/D and Bt 
| 2BDiDg- -B=vDtoberc hed ae ore. 


Examples whery al, the Bales of Kedadion area 


P3 Re 
Tf this Equition/Ze — —H LPR wete gt 


| ven;, ond ſuppoſe the ſought: Magnitude were:S 
| ThenzqRs — "Mq#PIqe: >PRS, and ZgRS- 2ÞRS 
% : PR 
{ »PSq—=PRqand N= *$- $q—= =Rq. x 
* Syppoſe Rwyere _ the the ſamc A&cquation, 
8 Then. 4.976 «URS BETA PSq and Zq: 255 
0 ' -Sppaſe. 7 were ſought ; "Then ape rgee 5 
En ZqnsS. 
4 _—— RgHSqHzRS: fardsag 7= 
| the given magnitude bg aqualltq-2 ſurgs as Z— 
JABE/AS Then Zq —AP4AS+4/4AqPS.” Then 
| Zq-AP» AS = TL Garyb yarn reſolved as before. 
2+ Theſgys ſeveral of Regudtion doth ot if 
change 


W qui 95 B 
change the cqqulity , the x deth not change the £- | 
ity,forſcr 3 = Then'3. 4 : :+346- and becauſe | 

the Produt of the mieanes areequall co theextreatnes Þ 
therefote 4*3 = 206 in ſpecies) =. I 2 
Then A; B; : C.Dand BE=AD., '. _... 

The 2 dothnot alter the Xquality \ the fame wy 
nitude being added to both ſides- 

The 3 2nd 4 doth not alter the £quality; bothfies 
of the Xquation being divided by ohe. Magnitode.., 
The 5 doth not alter the £quality borhfides being 
qured or multiplyed into theinfelves- '. © 

3+ But if the Xquatiori fall ovt contrary rothe 

aeftiition, then is ic either Nugatory or rorpeſſi bl: : 
1JAs if there be an Identical! Argatiog us tia = 
3Aq Theti may ir be reſolved by any Namber whac- 
«ver , and therefare is it 2 vaine Queſtion: 2. if 
the Xauation fall out tobe 5Aq = 4Aq. Thet: is 
the Queſtion propounded utterly te, and can- 
l © bepfilepy: Likewiſe if the Queſtian be Ag -— 
I2A« 40. 
Bccanfe 40 cannot betaken frem 36 the ſquare of 
54, therefore likewiſe is this queſtion impoſſible ro 
de enfivered's And the finding our of thelc fallacies | 
" Equations 'is 2 great of this Art: and | 


ePriviledge 
"us ach for the werke accompanying the en: 


DN, 


-+* 


\ 1 


| Be 4 '-:00þ | 


. a — l " C4 _ 4 - adds Bebe hea of a ot; s/he "8 240% Ge - "TIOEER MR 3 EE bs”, eh 
iris "i df-LE Es, 47 Ch Wy 3 RR . en 18 » , 
* © ee F g - _ 4 5 2%, 4 
Gr *= b 
1 
37 x 
"TM =. 4 
Bn M - q % pl 
£7 : -* - 
; «- — 
Ou v, . 
®. 
. 


"Set 3. Of the Reſelution of al ſorts f oEque- 


tions in I anber s 


Tr. Aﬀer your Equationis invented-and reduce 


then the ſought Magnitude is either pare , As A 
B+C, or ſecondly jt is ſome Poteftav, as Aq. Ac: Ac 
&c or chirdly, it js at) adfeted Equation, of whi 

Jaſt fort chere are alſo two kinds : 1. The Indices: 
the Aquation are in Arithmeticall Proportion, 
Aq+BA =C, that is. 1, 2 Aqq-DAq <A, th 
IS 4+ '2+ ©-0r 6, 3.0, or $. 4+ 0. &c. Or ſecondly, th 
are not aſcending or deſcending in ſuch Colic 
Tignes as will make up any part of Arithmeticall Pr 
Portionals, SAN 

T» If the fought Magnitude be a pure Roote, ay 
. Then according as the other (ide of the £quatic 
doth intimate, viz. by «Addition, Subſtrattion, Mi 
"5p hcatios, or D viſion, you may finde the value ner! 
of : As for Example. A — =t29 ſuppoſing = 
| by 

and X== 1 aSin the Chapter fallowing +5 WM. 


3=A- in words you muſt adde the Number intio 
red by X tothe ſquare of: the Number intimated! 
X, andidividing that ſummeby X doubled, the Quot 
ent is equall to A» 


2. If the ſought Magnitude be ſome Potefia fab 


Timm after you haveadded , ſubſtracted , multiply 


- 7” I Xe IE EEE 


mSS SS 539 >= © 


or divided the other fide of the X.quationastheſpe- 
cies informe you, ther-mnſt youexitra& the Roote of Þ 
thar Reſulr according to the Coffickeſigne annexed | 
cothe fought ſpecies; As for Aq take the {quarcRoot, | 
Ac the Roote; &c. tos /" .. r kerg |; 
w TheextraQing of theſe Rootes, as alſo.the Rootes 
of all adfeted Equations in Numbers; are moſt leat- 
K nedly taught by the oft before mentioned Mr. Oagh- F 
Wired, in his Cleve , and though by ſome handled, yet | 
never before him (to'the perpetual credit ef thisNa- Þ} 
tion ) ſo plainely, methodically and fuccinaly ex- i 
plained , not on<ly in the truc Natureof the Rootes i} 
and their Adfetions, bur in the caſie invention of the } 
fiſt and ſecond figures of the Roote; which before {| 
ws 2 buſinefle of ycry great difficulty, as thoſe who | 
make experiments therein may very readily perceives {|| 
"i For the more cafe and ſpeedy extrafting of all fore if 
Hl of Rootes. ] ſhall commend to the Reader, and eſpe= i} 
"Wl cially co G-nelemen that are willing to ſtuddy this i 
Ml Art, ( whe as they onghtto be encouraged , toipro- i 
ceede with as much caſe as can be, ſocommonily be» 
ng deterred , by the tediouſnefle of prattiſe and diffi : 
alty, Yoe to the great prejudice of irand Artiſts, not | 
uy enely leave it off , bux deter others from ſkuddying it} 
i theſe two wayes, viz. the praftice of Napieres bones; i 
ond the uſe of the Tablet the cnd hereof joyned both |] 
cther , by helpe whereof 1 dare affirme to'extrad | 
a a or adteRed Aquation, and that without the | 
yeaſcribing apy thing to memory in halfe the time »-.if | 


+ FE go doeit witkoud... | 
| 2 The Table annexed to-the end:ofchividoeky 
' ;containeSthe ſquiresand cubes of all Numbers under 
' 400d, The ſquared ſquares of all Numbers matter 50, 
& and the ſquared Cubes, naman a wen | 
| There 1 5 Allo all the che Mltipleer of le>fquares, 
1 whichate of TA likewife in Extraction. 
4 If che 'Roote of any | Number under 
' 18SDdo800- the Cube Rootc of = Number under 
|, -ZOCOOeSCoOOD , The (qq: Roote of any Number np- 
der 635000800008 + The ſqc Roote ef :ariy Num: 
| berunder 97656250000 , : Or Cube, Cube, Root: 
under 244140623 00000 be demanded , Under each 
|. [reſpeFtive power ſerke ow for your Number given, 
| andunder Aif you hit juſt of thar Number youhunſif 
{ The trneRoote; asif it bedemanded what:is the y/q 
R + co ee Wie the 4/qq of 1 F2IFT3 INN 
==: Ifindeitto be 183, &c. | 
TE -- Bar if your: Namber fall out berwixt other two io 
5 Naabers that are rrucly Radicall , then you nay beſÞy, 
58 Aure-the higher Roote is the Roote of Integers', 411 
F then you-may continue to get a Decimal Frattioul 
Reogrce,byj joyning 3 Cyphers to the difference: ; bu 
F Þy what caſc and tpcedy praftice, beth thisan1 othe! 
| the many inyſteries of theſe Numbers imiy be 
(6 00a r the ftinted Bigues of this booke, © 
my 'imploymcnts: , wil at this mw dp 


Lee frdomac. | | oo” 


Of <AEquition." 9} 
The Extrattion of the fqpere vote by the Bones, 


an tag every —_ | F [ f Ag: 
Bay = 1 6. FORE 
Wanc beginning w wet oo Diviſer 3A: E >Gnome 


i ; and findwgoutof,, . ... 
ie ſquare bone, the nextlefſe equi ro the 
gures of nkoal gas, yr d, ſet the In- 
lex in the Quotient Rihg the true ſquare 
Wrom the Number above, to wig- Remaine adde the 
t two Figures , and for « Diviſor being (2A) 
uble the Quotient , and ſeethe doubled Quotient 
n the bones , wp hog 6 are bone, 
hich done,werke @ in Divif ion, byſeekinga Quo- 
jent , and ſubftraQing the Number on the bones 
which are equivolent to (2AE+Eq) the Gnomen ) 
om the Numbers above ; onely obſerying this 
iference , Riows you mul}. ul ntl two 
igures , and C x every time you denble your 
getient for a New Divilor: | : 


| 


] 


— OSS ————————— 


— 


== I-23 WNW 


Of Equation. 


OY, + os TOE WE Dan AE. 
SG s > Ss. 


10601536 (3236 
A)* ogAq 
3A5) 160 Rt © 
| 124 (zAETEq. 
' 2A54) 36:5 R: | 
3225 (2AP {Eq 
2A6S0)., 39030 R. 
Ee 39936 (2AE+Eq 
©2000 


« $ 3 


| 34%09080000 (x58 308 


A) 35A 
2A10) goo R; 
- = 864(2AEtEq 

2Ar16) '3600 R: 
3489 (3AE tEq 

"2A1266) ItIo0 > Rz 

2A1 1660) 1110000 R: 
 9328642AE TEq 


alias 8 


: 


Cs aaa ok oe Ee Es a 3 bs 42 xt FM IOETE TY EY 0d ets ob he * 
hi ie 4 WE TIES, ye 05, J 
P ” 
» 


To Extrathtbe Cabs Rage, 
You we to obſerve Ac 
e ame worke as 1n TTY 


ſhe ſquare Root with «x9. 3AQ:E , 
wy, Differences. Diviſor 3 A: Eq>Gnom. 
1. That you point _ 
ery third Figure, 2. That you trible the ſquare of 
We Quotient ( which is nothing bne to finde the 
quare of the Quotient in the Table of ſquares , and 
Hultiply it by 3) for every new Diviſer » which muſt. 
e ſet before the Cube bene 4 and that after you have 
und out a Quoticnts you.muſt ro the Numbers on 
te bones , adde thetrible of the Quotient multiply. - | 
{by the ſquare of thee laſt Figure found ( which by Þ 
other ſet of bones had in teadinefle , rw cafily be |} 
ane placipg,it one place towards the left hand, that © | 
(3AEq) Afgnifying all the Quotierit , and E the 
thonrc , and if then the Gnomon (that is 2 AqET3 
Ec) dee excord the Figures, you mult Gate one 
om che luft Quotient : The which by obſerving.the* 
joke may caly be vyvoydeds 


-y 


: > 5 
4 , 


m__ Re rh ad 6 ET "IP — . _ 
z S - b IE $ I, yy __— "ob as OE] Oe OY as OOO ” CI o 
we : OT 
s \ 
| 
©} ; | 


The Analyþ1 of the (ube; 


_ T46363183 (527. 
. 135, Ac 

3Aq- +175) 37363 Refid. 
- | 15008... 3AqF#Ec 

I" [22XT ZAEq _ 
er v5.68 , ; 
adg--132) $755183 þ ReG--i 4 
oe 4 pie opaEe: 2 
7200 Lf 301 15 Gp bs &% 3AEq {2 | 


$) Fig: 
ot eR _-} Refid., : 
oa <7 Ee 0 7a en News | 


LE ry. F hg fe, 


n- 
the Cube of che Quocidt mw 
H_—_ of the Quotient drawne into 6, and ad laſt 


you have eſtimated a new Quotient, you m 
Fo - the Number on the bones theſe two ſumma 
(6AqEq) the fquare of the Quotient in 6, ! 
the fquare "of che laſtFigure ſet 2 places,ſhort from th 


' fame of che IT 4 


WIT, UI rp va 26H Ye 


4 X 


OBI 4" ATI s, Oy Tor irene +> 


1071 

£3) Aqq 

440, 1 675 

500 (1) Joo cr *h #0 504 
150 (2) ) 350; 240T [4AcE+ 
73| 50 6AqEq 

6. 860 zAEc | 


£30 600t Gno: 


740773 (1) ) 14 8154|4ers 
19494 (2) ) 779 76 
i SO F07ss ©_ 
Wt 0 "T4 8935\0856 
74879332538 (1) ) [6738 [9632 9632 
1963104 (2) ) (6738[2632 
6737 |3749/ 


74 793332528000) 5 901 
I 


1675 |9488 | 


Fe” | 


= $674 | 9488 |. 
4AcF+,Eqq 


6AqEq 


Gno: 


The Analyſis of the Byquadratic Poyver. 


0904 | 


| 


AEc 


O 0904. 
0904 


176157209 


Aqq. 
4Ac: E 
6Aq:Eq 
| 4A :Ec 


*Eqq 


2800 


_ 67381963@ 


1761 | 


1561 4ACEtTEqe. 
T424| co 'GAqRq 
£679] 520 '4AEc 


8994/4768 E 


Flace this Table in the ſecond Alphabet Fol. 63, at this Marke, F 


Figure ſeronc place hers 4 An Fx- 
rhe matter more Wee, 


F . 54.7, . 
2 J4AQ&E | 
Divifor <6Aa: Fq >Gnomen. 
OT k 4A. ECT. 


3 


—. oe, 
SES | I 
ED) 


"GE We. Foe: EI: © > VILE OF 3" IP : VO 7”, RY bs wo each. 5 < dbes net y » IR BAS EG = a3 4 
NES 7 Had i FR, DET. IF" PEE ERA ITS 2 RE Ar a Eee a Cad, ee eat” et) "hs 222-1 
i Iz” X : ab” - 
LY 
4 68 - 
: ; 
x O | n 
. "y, : 
} I 


FO Nh 
_ 
+ Ee 


_ And note that all along the operation , 
of the Table annexed at Cen Pad male 
572 to be cubed ind multiplyed by 4, T find the (yt 
' 573 , whichis 186149248 , and multiply it 
4 == 744596992, Which I.dqe with the ſquares, & 
which is no {mail caſe in the worke. 

The Rootes of .the other powers are after the ſar 
manner extracted, obſerving their points and interny 
diate ſpecies , which by Chapter 4, Se. 5. are call 
made up annexing the Vnie to the A, and noteth 
all the Uncie and A are till the Diviſfer, the & 
A and E che Gnomes : 2nd that further che Num, 


' belonging the higheſt powers will fall direaly un 


: the points, and the gon 05g powers will fall 


far ſhort of either, as they are in diſtance from t! 


Diviſor 2 Ac : 


> tou 
a : 


>The Gnomon. 


$. If the one ſideof the &quation be an adfeft TP 
Z&quation , and yet the Indexcs thereof are in Arif 


mcticall Proportion, then it being ſome of theſe th a 


follow. ZA- Aq =4. Aq-XA = Ai or Eqi\* 


ſ 


8s © |! 


6 . - F > 1 
” Fl » : 4 
"= jy" 
- F of 
2 


But f; it jappeit te midle ſpecies to be a ſquare or 1 
a Cube, then muſt it be the al rh ſquare Rdote or Þ} 
Cube Rootez As if itbe ZzAq= Aqq = Faq —_ 


ſolution is 4/q; — A * Ya 29-479 4Pq, __ —A | 
The reſolution nto,Numbers is as af e, forit the | 


higheſt ſpecies. be riegative , then the Rule is, take | 
= fe of the be Cocfficiers and adde to it,or ſublira& from | 
it the ſquare, Roote, of the ſquare of the Goeffieient, : 
leflened by: the *other” (ide of the Aquation in4 and 2 


divided by.4, the ſumme or difference is the greteror | 
lffer, Roote, , and ſo'of the other Rules, onely if the 7} 


middle ſpecics 'be. a ſquare Namber « then you mat 3 
ROE e ſquare. Roote, &c, 4 
- If the one fide of the Single be 
Rs Jos e$xic tin Gethetrical Proportiorr: 6 wo 6 

theRoo ore thereof after the Ralex elive- ; 

| were a great injury 
| tothe are work inſert ; ; before Ifaw thatpieceT 
baddone ng for the _— extraCtion therof;the 
_ Which © 


_—__ x 
now. omit toſet dawn : Iſhall only giye you 


whuch ! _ 
! a Breviat how to make the Canon for ex*raQting the 
{ Roote : If this Equation Aqc - DaqFCA — 3 
s werepropoled, . | 


»DAq' \'- CA 


-D!AAE CE 


$ * 
VS , V ” a ©, 
£ :0I 3 
” 
SWITLR? 7, 
- »S=® IT o 


Eg” ATR TENT + IA Jonas, Fe as WR, "_ MIME Bs hna.. oat ot "I". "I 4 
VC 
: 
; 4 
\ 
A 


Cu AP. X. 


{ ontaining ſeveral confider ations of tw» N wmbers 
and 2 ueſtions thereof (deduced from the Chap. 
'K 1. of the Clavis Math. ) wh:rein aff 
the former Rules in thts Books 
are prattiſed , bring 
w/efall for t he ma- 
nagins of 41 
£9quation. 


= H E generall varieties go upon theſe 
Queſtions, that having any two of 
the- Numbers mentiened Chap. r. 
| Sect. 16. thereof, vis, A.BLZ Y. 
P. R. Za, v*L 15 to finde our 
4 = G 
y of thereſt, - 
Queflion 1. Having two Numbers given, whereof 
the greater and E the leflcrto finde enejr (amme, 
Difference, Rectangle, Proportion, ſuunme of ſquares 
d differences of ſquares, viz Z. X. Þ *- Za Xs 


(Of Equation. 
| Agiven 
|'E given 
A+E by Addition, +. 
\ | A- Eby Subſtration 
, 


AE - by Multip: 


Is) 
| = By the Golden Rulez AE: : R. 


Eq = by ſquaring A and E 


| Aq+Eq- By Add: 
LAq- Eq By Sub: 
7 = AcTEc. ov; = Ac-Ec. 


Qweſt. 2. Having the greater of two. Number 
given, and the ſurme- of them , viz. Aand Zt 

e out E.X E. S. Aq. Eq Z- X%: Firft 1 ſecke Ii 
by the laſt, for A#E — Z then E — : Ge A: the 
8$ followeth. bo 


A [ | A 


E Z- A. 
X } | 2A- Z 
v4 
—- 


ENt> IA -Þ 7 


— ﬀ QC. Mme... 


ZA-»= rag 


wr 

And in. this worke., for examining the.truth FR... 
ſpecies Þ, be put ints Numbers , ing —3and., 
A = 2ZA-Zgin Numbers 5 = 50 -* 


25s . ?” 


Qmftien 3. Having Z and E, to fide AX, P, S, 


FirſtI finde A thus , by the firſt L= A#E, A 
Z-E. therefore 


Of «Equation, 


or 
weſk. &. Having X and A given, fo finde E, Z P, 
BY = | 

FEirit T f ds E by che I. forif X —_— 4 
E — - A= X ad | 


1 


A 
A-X 
2A-X 
ig? Aq-XA 
RA-XR 
| A 
i 1 Aq 
Aq- 2XA4+Xq 
| 2Aq - 3XA+Xq 
3XA - Xq- 


Queſtion 5. Having X andE given, to finde A,L 
P,S, Z, X.. 
Firſt pPriX—A-E, A'=X#E. therefore 


 eN> OO WwNt> 


A | XtP 

LE E 

y X+2E 

P ) I1XE+tEq | 

S\ RE 

S X E 

Aq | po, 

Eq \ Eq 
2 XqT»XE+2Eq , 
_ Xq+2XE-» 
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Laefions. Having Pand A given, on E 
135 S. L and X. My XY. 
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2: veſtvon 7,1 Having Pad Kenroideut 
>LIGS, L, d, 0 


Firkif P=ABthenA = = cheeſe", 
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Laeſtien 8. Having R nd 4 ginmee owns Þ 
Z, X, P, Land X,, ID 
Firſt I finde E thy > Re "Sas ARE —_ 
foreE 52 
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A A | 
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+ A 

"I 

Get; 
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a pwr Warkew, 
'  Naeſtrong, Having = -- .aad P your to" End: out 
a A we X,, 4 
2; Fit \-= Atherefare A Oy bro 3 ; 


Queſtion T0, 
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£ et Mi. 
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fie 10. Having the 2 and A-given to fide | 
out E, Z,X, P,S,X.. bh, 
Firſt ind E chus 7, — AqtEq B= 26a 
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b 


»Q .Q 


Ry —— —— 


KTI> @e WW XNtHp 


Lneſtion 11. Having 7, and Egirenro finkeane | 
>Z,X P,S. XY. 


Firlt if Z, = AqtEq therefore A= 4 Li Ke 
A /Z-E 
- | - q 


v/ Zo . +E 


A, 
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Sas of Egon. 


_ P, S, Z, firft find 
= vAq- Xs Xeithercfora 


A A , 

E | | y/Aq » Xu + 3 | 

Z A+yAq- X:_., 

þ Ax + Aq-Xz: 

P v Aqq» XAqt 

S | x” AqRq- %Rq 
I 

; ;4q 

Aq | by” 

Eq | Aq " X» 

Zs | 2Aq - Xs 


A, Z, XN, P, S; Ls * 
Firſt I finde out:A thus, Xv == — AqFq . 
A — y%+Eq. Therefore. 


: hi vs X,TEq:" 
Z $- 4 X»TEqe +E;: . 
X / | NobEq»E:.. 
P | | X;EqtEqq 
| X,+Eq 

Aq ef X,*Eq 
Eq Eq 

i XTaEq.r 

v1 KIT ae 


Ruffin 11. ung X, and A given to:hndeF, 
chus, if X — — it > and 


::;28effion.13-,, Having Xs and E given, —__ (ll 


iſlet 14s Haviogtz and A'givento fadeour 
zZ, X P,S, Zaand Xs: 
Firſt if” Re. then E — i/CZ» Acs 


- ” Fo TT gh CIA Ke at) — Bo, 6-2 4 TH 705" OE " 
bd "1 £ if 
g3 | . Ws 
Of- | 500; 


A 

y/C:7- AC: 
AT,/ci7 - Ac: 
A=-4EZ- Ac: 
yCZAc» Acc: 
y/ ©@Rc»- RcAc 
b Ac 


| VOra - 3*7 Ac+Acc: } 
| AqT4/c*Zq= 2% AtAcc: T 
X 5 | Aq-4/£27Zq-2ZAFACce 2 


The ſame worke will follow , ſappofing Z andE 
ofven to finde the reſt, 


"* TONES 7? Sa Dn” - EA 1 tn off} W- "Ea EY we * +38 ry D GEN f 
Ss RA 7II08 Fl : : y 
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lords Havi 'X ad E give to fin 
E, Z, X; P, S,* a yg Pe y 
Feſt [| finde: A thus X=AC- Ec Thenk= 


| xcxats XEc+Ecc 


bo - eX0+2*XBetEcc: TEq 


y/cXq&2QXEckcc: - TEq- 


The ſame woke if 'X and E were given. 


7. + 


DO weftion'r6. org bo ſumme and difference of - | 
o Numbers given to finde our the Numbers, that is, _ 
aving Z and X given to finde euc A, E,P,S, Z, and 


Eirft I finde A and E byte fecond and third que- 
ions , ſuppoſing chem given, for if X = 2A- Z 


jerefore XTZ = 2 Aand A <= = and by the third 


eſtion E = Z E therefare 


' Queſtion 1: L7s ame of two Nutber 
and the Plaines or ReAangle of them, viz. Z and?! 
finde out A, E, X, S, Zand X» 
FirſtT ſceke eur Aand E by ſuppoſ ing them gire 
by the ſixt Queſtion. 
Aqh +P 


For Z =: therefore ZA = Aq#P. and ZA; 
Aq=Pand” Z4y/2q- TN 
" ot > 

therefore | 

A | |Z, ,2q-4P 

| =Ts 
E Z ,£q-4P 
11 
X vVZq- 4ÞP: ** 
_ 1 2ZR- Vote - - 4PRq. 
S 1 2Ztv/t4Zq - I 6P, 
— -4P,, 4Zqq- 1 6Zqp 
Aq 16 


229-4Þ. - 4P - 4/4249- 16ZqP_ 
4 16 


he. tad 


ſing them given thus Z = — 


SAand A —= = and E — 
Wherefore 
ZR - 
A RES. 
+ £S 
8. | | ng 
ZR - ZS 
* | | KF 
p | 18% ZgRS 
£4 RefiRStSq 
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1 LS 8 
'P -Zq$q: . 
Rqt:RStSq 


FT qRgtzqiq 


| Ke RetSa 


RqtzRStT>q- 
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Lueftion 18. Having "he fuwme o wo Number 


and che Proportion of chem - thati is,. "having A and. 


to find A, E,X, P, Z, and X%. 1.07 
"Firft by che 8 and 9 Ifinde out Aand Eby ſuppos! 


n Rn nd ZR = RA#, 


R+S'. 


ZqRq- ZqSq_ 
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| Lueftion 19. Having 
nd the ſumme of their ſquares, that is Z and Z, given 
NS fade A, E, Xs P, $ Xe 
* Furftby the 10and 11 Ifinde by ſuppeſition A and 
Echis Z—=A+VZ,- Aq-and Z-A—v/Z - Aq and 
Zq - 2 A+Aq=-Z,- Aqand Fn Aq= Za» Za 


and <+ Fl Zq- Shs ms 


"" *taenions 


af # > av 


the ſurme of two Numbers, 
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_ | 22R- vazoRq- $ZaRq4$ZRg 
5 | 2244/4Zq- 82q+82: 
; Zr aus 2Z £99 
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| VaZ Zq-2ag: 
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the ſumme of two N F- 
= and the differen wig uare'S is 7 
apd Zrofinde A, E. X,P,S.X% rs _ w—_ - 


Firſt I finde A and E by the I thus. X z= ad 
Zq and X4Zq — 2ZA and A — _ 4 3 
2 & 


2 meftiow 20. = 


Rs Zq=-X> 
and E = 
Therefore 
a | [4p 
Zq=X, 
5 | "a2 
Y | ” 
| ot 24q-X,q 
4Zq 
os | 12R-XR 
| Z94X, 
Z Zqat: < ZqYtX>q 
\ Aq | > 40 2 
Eq | | Zqq - 2ZqXFX5q. 
4Zq 
| 2Zqqr2X,q 
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E. zn 21- Having the fumme of two Nam- 
”_ more "ſin # thi Cubes to finde the fayd 
two Numbers, that is having Z and Z, given to finde 
'A'E. | — 

" *Eirſt Ifinde by the 144 that by a ſuppoſition , Z => 
pg wa wh 7. A — y/C Z>» AG Therefore by 
ReduRton Zc- 3ZqAt3ZAq-AC ='Z- Ac. 

and 3ZqA- 3ZAQ _ Zc- «Z, Therefore ZA- Aq G——_ 
| ZC- Ze 

3Z. 
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Leſion 23. Havi the difference of two Num; 
bers, and the ReQuungle gIVEN, VIS. Xand P, to finde 
| out A, E, Z, 0, Ts Ko. 
Firſt 1 finde out A and Eby the 4. P = Aq= -xA | 

Xq+4P, ,X A. F 

and 4/ 
T * vo 

Thareloze 


N th) b 
| >& 
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v Xq+4P: 

4XqReti6PRq: - 2XR 
4 4Xq&#: 6P1F2X. 

v/ ECL 4 hh 


OH 
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Xqq+4XP/ | Xqtzp 
4 2 
- Xq+2P. 
_X. | | /Xqqt4XP: 


REI group ere com 
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 uuflien 23. Having X and © 
; AE. Z, P,Z.and X . 


om to finde out 


AN ndRA- "SA — XRand A — _ 


= : Therefore 


Rq- "2RStSq 
RqxXqtSqXq 
Rq- 2RSTSq 
- | RqY8q-5qXq 


Rq= 2R$S45Sq 
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Laſtion 24- Having X and Z, to find ARZHS, 


Fic 1 finde out A andEby the 4 Loeftes: Lo 


2Aq- 2XA+Xq and Aq- RA == 
+ 
wherefore 4/ _ X9. X— 2 and 
| 2Zz- Xq. X 
22+ Xq : X 
E y/ : : 
7 y/ 2Zx- Xq 
Zy* Xq 
p {ey -”., 
8 /4ARq=- 2XqRq: - XR 
/ 4La- — iy 
Aq 1Ztv = 1 TT _ 
Eq ' | 4p 2XXq- $a G. 
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Dneſtion 25. Having the difference of two Num 
bers given , and the difference of the ſquares , viz. 


and X,finde out A, E, Z, P. « Zo. 


Firſt by a9: I inde out A and E a th 
"2X 


Ix 


Therefore, 
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"> : ag 

Aq [ X q+ X$eqs Xqeq 

| 4Xq 
Eq [RX q- 2XXcT% Cong 

| X ot Xq 
& 1 1 2Xq 
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L2neſtion 26. Having the ſumme of the Cubes, 
nd the difference of the Numbers given , viz. X and 
Zro finde out the Numbers themſelves. 

Firſt by the 14, X=A- CZ - Ac: and A» X == 
CZ - AC. and Ac - 3AqQX+2AXq - XC *Z- Ac, 
ſherefore 2Ac = 3XAqt;Xqa = *ZtXc and Ac » 


jX sAq+ 3Xq *A— *ZTXC which is an adfe&ted A&- 


nation ; now ſyppoſc 3% — Band PT 


Then the A:quation is Ac- BAqHDA =F. Which is 
'o be reſolved after the Rules for extraction of thoſe 
ROOLES. 

©seſtion 27. Having the difference of the Cubes, 
nd the differcnce of the Numbers , viz. Xand *X to 
inde cut the Numbers themſelves. 

By the 15 Lneſtion, X= /eX+Ec: - Eand X+E 
= CXTP:: and XcF3XqE+3XEq+Ec —- 'X+Ec 


ind EcT 3X «EqT 1X9 TE 'X- XC, 
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Lueſtion 28, Having the ReQangle and the þ 


of two Numbers given, (that is, having Pand = 
finde A, E,Z, X, Zrand Xs 
Firſt Ifinde ont A and Eby the 5 2weft. S$ = 


and AqS —RPand A— VEE=/ (= 


PR 
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2neſtion 29. Having the Reftangle and the ſum 
the ſquares of two Numbers &c. er having Pand 


tofinde out A, E, ZX, Sy 


Firſt _#- the 6 Lneffion I finde A and E thus. 
= LE and ZzAq : Aqq == 


Wherefore 


v: 2Z,R q- 4 4ZqQRqq- 1 6PgRag: 
k _ v £ZQ - - 16Pg; 
/:£9-20q ae: - 4ZPq 
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Lneſtion 30. Having the ReRangle , and the 
ference of the ſquares of two Numbers to findeg 
che Numbers themſelves, that is, Having ÞP and X; 


ven to finde A, E, Z, X, _ 


f 


Fiſt by 2 =eſtion 6, X, — =M-1 _ and X, 


— Aqq- a and Aqq- XAq:—Pq. 


Theretere | ; 

| a: of X,qr.4Pq "a b. 1 

| 7a. X, 
E vv X97 4Pq,._ A 

4 2 

f | y: y/ X»q+4Pq: +2Þ 

- is | 4/: 4 Xaq+4Pq: - 2P. 


a: &f X-qRqq+4Pqnh qq: - - 2X! 


| S Vi v Xaqt4Pa: +2X.. 
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Queſtion 3 


of Equaim., 55 ® 


urftron 31. Having Þ and <7 given te findeout 
Writ Numbers. 

ofthe 14 2 neftion P = y/CfZAc- Acc ande*ZAc- 
I — Pc. and 


ueftion 32. Having P and I given to finde A j{} 
{6 per 14. 2 neftion. W408 
- (yg Ec+Ecc and Pc — NEc+Ecc, "pes 
Whercfore. 
XqtaPc.,,% __ A 
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Daefizen 33. Having the Proportion of 
Numbers , and the ſucames of the ſquares, vi 


and Z tofinde A, E,Z X,P, X. 
Firſt, per Queftion $, T, — _ RgAqtSqac 
q 
and Z Ko RqAqt+SqaAq and A- 4 £Rq 


SPI 


| Rqtdq Rq+$q 


ea, 3 


RqtSq RatSq 
£Rqgq _ 
- qqF2RqSq+Sqq 
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Oueftion 34. Having the proportion of two 


Whers and the difference of heir ſquares, vi. 5 


X, to ſeeke A, E, L,X, P, Zr _ 
itt $ OD woſton, Ir is fornd by ſuppoſition , that 


_ 5 therefore XRq—Rq Aq-SqAq 


<a: 

Lncſtion 35. Having the proportion and (y 
of the Cubes of two Numbers given, viz. = anM! 
to finde A and E. 

By the 14 Lweſtion. Ac 
and ScAc —*ZRc- RcAg and ReActSeAe — ily 


ZRc ©7.IC | 
/ J OY. "——, 
Wherefore A= /c po B=v/c 4” 


'$_- /c ZRe-Reac i 


The like worke will ariſe if *Xand : were 


ven for 
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Ann oe OS Mm 
wh I 


i Z-+N, 


Of wEquation.” 
Lneſtion 36 Having the ſamme and difference of IR 
the. ſquares of two Nambers givento finde the Name: | 13 
ders themſelves , v4. having Z, and X to finde A, FE, 
R , | - | 

L X, P, © 
Firſt T ſeeke Aand Eb 
%. — #Aq- Z. therefore Z,+X; 


\\,s £x- No 
—_— andE—v ; 


y the 16 2 wueftion, where 
= 2AQq, and A = 
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g 98 Of A qtavien, 
. Lueſtion 37. Having Zyand*Z given to finde out 
the Ntmbers , vx: A and E. By 14 Zz — Aq+yc 
*Zqs 2*ZActAcc and Z,q»- 2ZA+Aqq=«Zq- 2ZAcB! 
* +Acc. and 2 ZAc- Acc- 2Z,A+Aqq — *©Z »- Zq 
and - Acc+Aqq+2 ZAc- 2Z,A—t«Z-Zq 4 
. ,2weſtion. 38. Faving the ſumme of two Numbers 
| and the proportion , thedifference beareth to the ſum 
| of the ſquares, viz. R. $, to finde theſe two Number: 
per 2ucſtion 2, R.S::2A- Z.Zq-2ZA+) Ag. 
Wherefore 2SA- ZS = ZqR- 2ZRA+3RAdQ- 


And 2SA+27ZRq= ZqR+Z5. be 
2S+-7R ZaR+ZS - Ye 

and — _ A —_— pr 
The which varietics are infinite, as taking wh Re 
proportion you plcalee hs | un 
2effion 29. Having the proportion of two Nun” 
bers R. 5. aid the proportion of their ſumme , an}, - 
ſumme of ſcuares are K+ F+ to finde out the Numbe ber 
Let the greater Number be A, then by the 9g. 2 - 


RAI and Z»= = | 
Wherfore SA*SA :: KT: 
Whendi RTAISTAþ— Rakes 
and RqTA+SRTA — RqKAqtSqKAq. 

A 
RqK+SqK 
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Lueſtion 40. Having the proportion of two Num- 
bers R. $.-and the propertion of their ſquares to be 


KF. co findo theſe two Numbers : Let the greater be 


A then by the 8 Durftion K.T::A& = 
then AqT = Be I andRqTAq= SqRAq. 


Therefore I conclude that T cannot finde the Num- 
bers by the premiſed Data, for there was nothing gi- 
yen bur che bare Proportions, of two Numbers the 


RqT 2 SqK and Rq.'Sq : : K. T. and ſolconcluae an 
impoſſibility ,-1t being ce be ſatisfied by any Number 
In proportion of R. 5, 

MM Lxeftion 41. Having the proportion of two Num- 
AMbcrsas R-S. and the proportion of the Reangle to 
Mie ſumme of the Cubes to be as K.T. tofinde A and 
E, = 


F | $Aq ReActScAc 
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Omeſtion 42. The alteration of Queſtions and va- 
- rietics 2re infinite; I am very certaine every Rule de- 

livered in this part hath been pruRtiſed in ſome of FF” 
theſe queſtions before recited, which was that I aymed 
| at, by which a way is laid fer the ready underſtanding 
| of Diaphantus Fc. tor ſome of theſe anſwer to 1, 2, 
| 3» 43 5, 30, 31, 33+ 34» 35» 36> 37s 384 39, 40, 41, 42 
© of the firſt books; 1, 2, 3, 4» 5 of the ſecond, &c. 


Ot of the premiſes it appeares. 


Ss A=2Z-E=X+E=E —RE— 2. -xq: 
| els Pity 
1 —=vVX+tEqQ— y/CX+EC< —_ 


IRE LR Zig fl 2Z+27» __ Zq*X, _ 
"RS —5 ESI rn 


Z 24-47, _XOb4P No RX 
- 4 4 MD 
v 27,,- Xq 4X —X-+Xq__ j/R—_ 

- 6. 


79 -4Pq- 2 3 T2 
j/ <3: =" —y: 9 


2  Rqt3q— Rq-5Sq  ,Rc-Sc 
yy £3K &c. and ſo of any other. 
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Queſtions concerning meane propartionallt ; and ft-ſt 
of three meane proportionalis. 


The Propoſitions following reſolve all Queſtions ! 3) 
5out 3 meanc proportionalls ; having 2 Quantities ot, 04 
the proportion, and one Quantity of any of thoſe ſpe- |} 
hed Chap. IX. SeR. 1. 

TC — ATNTE. 123 

- — ATM. 1.2 


TT”. OTIS OTE} 


&F =ATE +3 

MN = aqFmqteq. 123 
Prop. 1. Having Mand X to finde A and E, I pnt 
for the firſt, then « - X = E. Therefore «. Ms © = 


X 
= and Mq —< q-X- and «= Xqt4Mq += 


H . Prop,2, 


(3 of Equation, 
\Prop. 2. Having M and Z tofinde AandE, let « 

be the firſt Numbes. then «. M. Z.- « <>, Mq <= 7: 

| -eq and © + TP Rn 

Prop. 3. Having A aud © to finde M and E let «|, 

 beputfor M, E=9- « and A, 2. © .a aq 

 OATAz. Az tz q— OA. | | | 
Prop. 4 Having Eand = to finde A and M I 

« —=Mandz -* « E-::. wherefore « q == E-« 

and « Et: q=== F. k 
Prop. 5. Having Xand © to finde A.M E-—. Ie 

« be puc for E, then @-« js M. & * +XA. therefor 

= +X, ©-%.« = and © q- 20-TeqQ—a qQFX* an d 


nd 


Bi. 2 
29+Y, 
Prop.6. Having Y and 4 given to find A,MzE! 
Let « be put for M, therefore ATE = &- therels 
= = = 7, Sa 
« q=—= Tq-2 Ya 34 and £ Yo a 
Prop. 7. Having the proportion of Aqto > R 
to finde A. M. E. Let » be put for A, then let S be p 
for E, and « S— Q: M, and <q. S«- T5q: *R.Sa 
Sa q —= RStRSq. $+q-« RS—=RSaq. and *q-- 
— RS, or contrarily, S. = ow q;:R. S., then *q 
Sq 


«RSſRa q and 4 $4Sq — "U 


Sq — X< Tz0c md a = 


py A 


Prop. he 


Of Aquadies, 103 
Prop. 8. Having X and Qgiven to finde A, M, E -;-- 
[et 4 be put for Z, then * 4X = 2Aand *-X—2E 


nd AFE — ike P EM and - 2 2 Jug Q:M. | ; g, 
2 FL 


lat ©1205 59-3 XX ang ES 
#4 4 
42 and « q- Xz_— 20, 
f ?rop. 9. Having X and 247 given to find A M, E + 
Wt « be pur for Z therefore «+X = 2A & « - X=E 
herefore —_ + = AFE and —* _ —Mq 1} 


| - Xq f "i 
; d 2% qf2Xq = Z, and <9 == y 5, 4" alt; Ml 


D 


ad 34 qZapy>Xqand 
Prop. 10. Let A.M.N.E-:: and having A=-E == _ | ik! 
dM-N ==X given to finde out the foure Prop. [| 

Let = be pur for N, then « TX — M: mY 


therefore « q+2* XTXq — Aand —= I _— | 


5 Y ns f j 


434 qX+32 Xq+Xc — 7 
« qþ+< X 

and eqZ ++ ZN « 349X- 34 Xq = XC 
= 
Z-3X Z-3% 
_Xc —_ 
L- 3X. = 
Theſe and ſuch like may be pur and reſolved infinit= 
H4 Chap.Xl. /fy, 


an 


eye , _— 
ng r 
ON 654d 


Gb. oor lh nn bs 
Afro ARA Phot 221 pes A 2 TON, on ey nent & * 


er Z-X»a T2 q< 


Of AEgqnatior. 


Ca *% IL 


» is * : a I _— 


Containing many © acſtions of ſeveral (ubjets. fy 
te 
Rop. 1. To finde a Number that mul}. 
7 tiplyedby B (6) and the Produt 
added to C8, doth make D (48. 
Let the Number ſought be A, the 


BAC Dad A = I tha 
| 


Lets —AandB-- =P, therefore 9k _ 


and 54 +3B=- 34 ==15D. 
D-3B 

"x - =75- 
Prop. 3- To finde A and F; that A E+B(4 

and Aq = EqtD (32) Lec be put for A, then «| 


| | —=E,and« q=e q-2B: 4Dand== BotD 3:1 


and == 6 AandE=2. ; 
Prep. 4. Toftinde Aand FE, that Aq- Eq= B (« 
and A-E = E(9) Let ebepu for A, then « - X=!1 
'The 


and «= 


Of e/E£quation. 
Then a q+2 q»- 2a X+Xq = B. th 
B ” Xq k "Y 9} 


and q-Xe —_ 


2s 

Prop. 5. To finde a Number that being joyned | 
wich Bc 18) and taken from C (100) the ſumme and 
remaine (hall be as R. S- (1-3) Letitbe A. Then (| 
Uk BLA Co A: : Ro S. 
: hen RC-RA = BST5A and it is A = =1% 
Y Prop. 6. Todivide B (30) into A, M, N, E => | , 
"What A may be —to C (2) =_ / 


Put « for M- then— Nao. © w_m Tl 

Cc Cq 

Therefore c. «. 1 = — B By Addition. 
C 

c>+Cqz TCz gTzc __ = and s c+Ca q+Cqz = 


—— uw] ——— - 
> -» A__ 


3Cq - Cc. | 
Now BCq- Cc — 112== AcFCAgtCqA. 


T he ( avon will be made thus, 
Ac TI. + Cq:A 


} Aq:E tF CaA:E ' + CaqtE 
? "my + C:Eq ” 50 
EC” | . 


. — th; g 
Y 'f, 
, T2 

13 4 
kt; oy 


— 2. 


&$) 


" "vts 
Therefore 2. 4. 8. 16 == and 244+$8t(6= 30 
Prop. 7. To finde a Number troin which if yo 


take B(3)and to - therectadde C { 7: ) The ſumm! 


being drawne in B, and from the product take D [18 he 
the remaine ſhall be equall to F (21:) Ler the Num 
ber ſought be A, and according te the Queſtion, A-! 
the — of It is ED adde C it; DET *:B—AM:1 
TBC & A+BC-B-D=F.A=F-BCHBtD & A=2Þ , 
Prep. 3. To knde a Number from the triple:4 
whereof if I take B {30) and from the double of chi 
if ItakeC(140,)and it I draw the reſt in D (4) and 
from the produdt take F (1 co) there remains noching 
Let A be put for the ſought Quantity , then 2A 
and 6A - 2B- C and: 6DA - 2BD - DC-F<=C 


; | | therefore 6DA = 2BDFDCand A= SDTDC_. 


6DA 
9. TW 


Of Equation! 107 

9. Two Numbers are ſought in triple prepertion, 
nd the lefle taken from the greater leaveth a Number 
quall to the Quotient of che greater divided by the 


le. Let the greater be A and the propertion £ 


SA 


AT S$, A—cA= | 7 Pramas? 
10. A Number 1s ſought, from which take - = 
S 
; makes the Number as much under B (106) as it 
3S at firſt above B. Put A for the Number ſought. 


ſhen A - = eng. 298 — A.B 


Wd 2B — ED and 2ÞS —=2SA-RA 


Wd A — 2B 
25-R. 


Bl 17: Th refolrtions of the Queſtions, Chap. TX. 
Wt. 3. Of che firft, BAHC= DA C-= DA-BA 


{ji 5 E* 
; _ 


Il 7 2- Of the ſecond, for the greater I pat A the 
; ler B - A, then CA = BD» DA and CATDA — 


BD 
Dand A — --— 
an E&d. 


LO | 13. Of 


en K = the leffer and === =: and-RA #* 
$ 5" 


| 168 Of Equation, 
13. Of the third. for the one put A, then B- 4A; 
the other, and CA+DB - DA — Fand CA- DA 


F- DB 
F DBand A => 


14. Of the fourth, let the one be A, the other ; 
B- A; then $4 SD —=Þ and DATBC - CA - 
DCF and A - P<EE:BC | 


D- Ch | 
15. Of the fifth, let the greater be A, then A.) 
3s the other: therefore BATBA - BX = C. 
53.4 | [ 
and A — 
2B, | | . 
16. Of the ſixth,if you put the lefſer Diviſor A, th 
$5 og Tn . ; 
greater iS A+C; & A "TY ag D and BATBC-B Na 
— DAq+DAuDCand BC-DC — DAq- DA. 
BC- DC 
and Aq»- 1A — 5 
17. Of the ſcaventh, for the fought Mag. put | 
chen BA- D =CA-F, then F-D= CA - BA. 


_F-D 
ndA=Z 7 


= 18. To finde two Numbers in that proportien 
WH that the 5 of the ſecond mere by B(2) added to ti 
WF former, 1s 9 times as much as the remainder of the {: 
= cond : But the third part of the fir more by C (32) a 
il ded to the (ccond , is triple to the Remainer of th 


Mie \'f firl! 


+» 


©, 


Of Equation. x09 

\ Wt - 7 put for the firſt E, and for the ſecond 2A8 
A+BFE(A- Beg) —gA- 9B, and 9A - gB- 
.B=(E)—8A-1cB, and —_ or * 


__ 14A-T0B43C __ I6A - 20B - zC .X 


3 5 
"Þ 14A+ 10BH;C = 48A - 60B- >Cand 6cBtgC- 


btzC— 48A- 14 Aand 5oB+12C = 34A. 
685 : C_ 4and 2A — 8 
= Then 64- 200=2E =24=12: © 
19. Two men had ſeverally pro ſummes of 


0 Z 


ownes, the proportion was as =S 4 the ſurme 


it both had wanted of B (1co) but. the ſumme 
bled and made lcſie by (D) (29) there was twice 
much gbove B , as there wanted at firſt of B, Ide- 
nd wharcicher man had. Firſt I finde Z the ſaymme, 
ifor che want which the ſumme was ſhort of B, 1 
tE, Then E=B- ZandZ—=B-F, but 2Z=-D 
B+2E, that is 2Z=D=Bt2B - 2Z and 4Z = ie 


tDand Z =??? that is ($0.) Now having Z 


4: 


R uye* — 
8 by the 18 2geft. of this Chap, then A= KS 


ZS : 
R+< Therefore A =64. E.10. 


$2*-A Merchant hath a hogſhead of wine of B (3 60) 
Gallons 


x0: of Equation, 
Gallons, he poured cut three ſeverall times a cert;; 
pamber of Gallons , and filled them up with wars 
at the laſt there remained D {108 ;) of wine, w 
was poured out at each tune? Berwixr Band D fin 
two meane proportiona!s, thus B, vCByD, ycB 
D : Then A=B-ycBqD: 

- The ſame queſtion may be wrought by proſccuti 

the tenor of the Queſtion thus, 

The firſt draught, B - A. | 

Tae ſecond draught, Bm - Am. reſteth in the Ho; 
Bq- : BATAq 

B = 


found thus, B. B- A::B-A. 1 2BAEAg 


head of mixc 


The third draught is Bm - Am. reſts of w 
Bc - 3BqA+;BAq-Ac 


- wag Ba Found by this Analogy, fl x. 

 Bq-2BA+Aq Bc- 3BqAtz;BAa - i! 
AB-A::'L = 4; 90S ps th 
| : mane 
Wherefore Mc -38qA43BAq- bw = D andbMb; 


Bq 
3BqAt3BAq - Ac = BqD. 
 Andby Reduftien Ac- 3BAq+3BqA= BqD 


9 
oe 
7J- 


ig Numbers: Ac - 1080Aq4388800A = 19656 


+ 


A — 60. 


Of Af quatkes. 


F 

os '. » . 
19656000 (60 
Nd . ® s s 


2888c0- F3Bq 
1080 - = 3B 
Ul 398003 A 
23:2800 +38qQA 
- 38850 — 3BAqg 
| 216 +AC 
t 2354400, 
'  I965600 Ab. 
| £O9000 Reſid. 


en err ny 


— 


A _— A: 


aq. AcE =-4/q AcE ( All to be extracted by 
the ſquare Root. 


$44 Aqeq —=4/q AE 
"43 AEqq —=4/q AEc 
| E E 


\ £ 


For the invention of as many tneane Proportionals 
you pleaſe," ( which. mayconcerne the former part 
this Queſtion) ycu may take notice the 
and by--the extraQting' of the 
WW: becauſe in the fourth power it is, 


y may all be 
{q. and cube Roots, 


ET TITY Ts, 7 Oe PE Ir IP Tg” —— ry - 8 R=OF0 Fg ALS din, "ED? Cai nas Ch TY ny - ton: 6 bd ob 
EY Tee Lon - 7 , 
f £ o. +... 
; F i 
12 Of Equanosn.” 
. 11s 


A A 
vac AqgE vq agEþ ay, All to be extracted by the 
gc AcEq vc Aq 200 19. and cube Roots, &e, 


 w/qe Aqte ye AEq 


 y/qc AFqq yq AEqc 
E E 


21» Todivide Z (106) into A and E, that © nll; 
exceed = by C. (20) Let A= AFRDYA. 


then - — +C arid! GA —=4Z = 4A+24C ul 


10A = 42+24C3 and A : EE 88, 


[924 Todivide Z into A Band O; )Thit att=} 


30 itidOtF wi Therefore +40=Zed 0 = 


and SA—Z. GEES 2 
13%. To finde A E, O, that atet © O—z 


E+Ot A =Zand AtO —_ E >; 


ahochore (1) Pe 7. TOR 2Z 
” (2) 3EtzOFA=32z 


Of Equation, 113 | 4 | 
© © = 3) 4AHO+E=—A4Z ll 
By: ſubſtraing| the (3) from (1, 2) 4E-A=Z "I 
and E — 4 
By ſab. the (2e,1,3) SAT:O = - 3Z, 
nd Os PI 
2 


By ſub. the 3 from (1 and 2in 2) 7Et ESL 
therefore it is 7447 A+ISZ= 15A —1 | 


nd?” = AA. 


| 24. To finde three Numbers, vis. AEO, with 
his condition that AT® B+: O = Z (100.)-E+2. 
0 —=&. andO+{ At E x= TL. 


' 
£ 


(2) 3A+4E+#30 =4Z FYOnrrN into Integers. 
(3) 4A+4E+5O = 5Z 


By ſub. (2, e, 3)Yitis AF2O — Z.andO = <2 z-A Ii 
YL (3, rand 2) ir is 2A+2B—2Z and E 


"(t) ;N+2E+30 — 7 


By ſub. (6 2) it is 2Ef1O — z \herefore 4% 


= — A \ = 60, E40, O. 20 
T1 


of 4 Of Aiquation. 
| Prop. 25. Te finde foure Numbers , v4. 'A, E,], 


O, that At: Ef:1t:O — B, and Et rAt 51; 0 


— C,andI4! At? 'E+:O =D, 
A E L 

+ — — __— 

and O 6 6 £600 


(1) ye 

(2) AT3ETITO==3 f 

G ; AtEtaHtOZ4D Reduced to [ntegers 

(4) ATETIFCO=6D: 

Sub. s, from 3 and 4it iS E+4It{O — (10D-2B)=t 

1, from 2 — —— 2E - _—_ (3C-2B) 6 
I, from 3 —_— CO— A=(4D-2Þ) = 
1, from 4— -———,,40-A=(6D-aB) = 


Whetefore —_ Sn 1 <A OS K+A 
ITT os : _— 
Wherefore © Lb, +2 =P, and by 
 ReduQtiqn, 39G+15 hbactitzeK436h =3oh, 
| and A— z3o0F- 1 15G- 42 -36K-/ oY 


Whetefore AG. E4. 18. Oro. 


& v7 To divide Zinto Aand E, "9 A*K= 
 Biy/gQaE=Z - Aatd ZA—Aq = B/qC. wi 
E ZA- 49” B—=4qC. 1 <a ZqaAq=-2ZAc- 

2ZBA\ Aqq+2BAq+Bq-— 
And Ag. 1 - 2ZAC+ Z Fon Za#3B »Aq- _ 2ZBA = 
r0p.37 


OE OT} TO? CO WI ENREEP PLS NE ANELIA _ N | _ 
Fe , LO hate b FE) _ - ee En Le EDM bt " 
o 6; 1 x I SOL 5 
WM > : : APD 
0 L s x $P 
Ger! 
= F >. 
q 
7 


Prop. 27. There is a ſquare, whoſe ſide drawne in- 
to the difference of the fide and diameter produceth B, 
It is demanded to know the (fide and Diameter 2 


Let A be the ſide, chen | == Diff. of the ſide and 


BtAq 
A 


= 2Aq- 


Diamcter, and . +A — Diatt. = and by 


the(47eT) ROI 
and BqtzBAqtAqq= 2Aqq. and Aqq=- 2BAq= 
Bq, and A —4/: 4/qzBq: TB. and aq — 4/q2Bq:TB. 
Wherefore Q: Diam: = 4/q8Bq: +2B- and the Diam. #1. 
--v/q: /q8Bq: +3B. and the Diff; ef L: and D: is Ih} 
4/q; /q8Bq: +2B. - qt /qaBq: FB, which mulci= Tl 
plyed together, at the laſt leaveth B. 

23. Focut Zinto Aand E, that Eq=A hall be to X 
25S R, S. E=Z-A | 77 » ous Zq _ 2ZATAq; *uA > [| J 
ZqA > 2ZAqtAc, X :: RS. thatis ZqA-=32ZAq+Acs IWF 
2A-Z:: RS. and 2RA = ZR = ZaSA-aZSAq I 


| TSAG and Ac=2ZAqt "ot zqpA= — 
Sols Deo gloria, 


A c ANO N 
Of the ſquares and cubes of al | 


Numbers under 1000, of the ſqua- 


red ſquares, and under 500, and of the 
{quare cubes, and cabed cubes un- 
der ou 


Very uſcfull for extracting all ſorts of þ 1 
Roetes, whether er ample or adfeted : #1 


——m—_—— 


As alſo in all Military bufinefle, 
whether for the ordering of Battali- 


@ns, Gunnery, &c. and meafuring 
- Solids, &8. 


| Ti Aq | | 
3 F q I | 
12: F-; 4 
' 3 9 
2 4 16] 
& Fi} 25 
4 36 
7 49 
8 64 
9 1 $1 
[22] | 100 
IT 131 
T2 144 
13] | 169 
114] '} 296; 
U I5 o 
16] | 256 
17] | 289.. 
| i | 324) 
119) | 361 
20) 1400. 
1247-1441 
22] | 434 
4 | 576 
25} } 625] 


The Powers of N ambers. 


Ac | | Aqq | 
[ wt; 
=p - 166! 
27, | 81 
64 256} 
125 _ 625 
216' | - 1296 
343) | 2491] 
512) 4096 
7239; | 6561 
—_ | 10200 
1331, [14041 
NN Ten 
3375 pnr's 
(apr 
5832! 104976 
| 6859] [130321 
Boo | jI60c00 
| 926+ 1294464 
10648; 334756 
12167 1279841 
13824] 331776 
15625] ,390625 


Ao 


Fo 22 


Aqe | 
| I 
32 

243 
1024 
3125 
7776 


$9049, 
I COOOO 
wccket fn 

248832 
571293. 
5378 24 
759375 
1048576] 
1419857 
1889568 


4084101 
5153632 


6436343 
7962624 
9765625! 


16807] 


| 


[177156 | 


[34137569 
13401222 4 

2476099] [47045881 

[2200000] 


(244140625 
7 


ee | 
4 4 I 


46656 


262144 
531441 


1T©O0000 |} 


2985984 
4526809 
7529536 


11390625 
16777216 


64000000 
85766121 | 
I 13379904 


64]. 
739; 
4996 | 
15625]. 


117649 | 


148035 88 
191102976 


14 


The Powers of Numbert. 


" 
4 T_T gy et 
ys +> RS 
canis 
"26 8 
A , 
Tn 
; 6 
*, - 
* 


The Powers of Numbirs. 


[26] | 676] 19576 456976 | 
27 729] 19683; 531441 
28 784) 21953 614656 
29| | $41] 24389 707381 
30 900 | 270co | $1c000 
31] | 951] 29791 | 923521 
22] | To024| 32768, 1048576 
33] | 1089] 35937| 1155921 
34] |. T156| 39304| 1336336 
35 I225 | 425875 1500625 
36] | 1296 4£656| 1679616 
37] | 1369|. 5c653 | 1874161 
38] | 1444] 54872] 2086136 
39 1521] 59319] 231344! 
4ol [16ce | 64009 | 2566090 
At| | 1681] 68921| [2825761 
42 1764 74088] [3111696 
43 1849] 79507 344900 1] 
44 1936 85184] [3745096 
45 2025] 91125| {4100625 

: 46; 2116 97336| [4477456 
147! | 2209| 103823| {4679681 
at] | 2304 110592| 15308416 
49] | 2491] 117649] [5764801 
5o | 25s | 125000! 16250c@o 


11881376 
14348907 
17210368. 
_.12OFI I149 
{243©co 
28629151 
[33554433 
29135393 
45435424 
52521875 
60466176 
69343957 
179235168 
90224TI99 
102400000 
115856201 
I30691232 
I 47c08443 
164916224 
184528125 
205962976 
329345c07 
254803968 


i 


1 


| 


þ 


283475246 
[312500000 ! 


308915776 
387420489 
481890304 


\ [$94823 321 


729000000 


887503681 | 


1073741824 

11251467969 
1544504416 
1838265625 


[2176782336 
(2564726409 


13510936384 


3018743761 


4096 c©0000 | 


47501042341 
54 $9931744 
6321363949 


7256313856 } 


8303765625 
9474296896 


10779215329" 
[12230590464 


The Powers of Nuthbert, 12 


| 


: 


13841287201| 


15625000000 


1205379 


| 


195112] 


2 16000 
226981 
2 38328 
259047 
262 144 
274625 
PRRI96 


1300763 
; 1214432|* 


3285069 
343000 
357911 
373248, | 
339017 
405224 


421875, 


— 


| 2311616 
| 9150625 
[105 5GoEt 


11137164 


[13845847 


[24010000 


6765201 


7890481 
8503056 


9834496 


12117361 
12960000 


14776336 
5752961 
rGa 
3 


[1785 062 


1897473 
ZOIFII21L 


21381376 
2 2667121 


25411681 
26873856, 
28398241) 
29986576 | 


216406325 


bs 


2... 
345035251 
350204032 
[418195493 
- 1459165024 
503254375 
530731776 
601692957 
656356768 
714924299 
777600000 
8445 96301 
Ol G1 3 2832 
992436543 
1073741824 
I 160290625 
#23233 3570 | 
1350125107 
1453933568 
1564031349 
[T168c70co00 
[1804239357 
11934917632 
2073071593 
42219306624 

[2373046875 


. The Powers of Nunbirs. 


ct 


: |. 
175963287801 | 
19770609664 
22164361129 
24794911296 
276 60640625 
308492979456 
34809447249 
38068692544 
421 $05 33641 
46 656000000 
3 + 520374361 
56800235584 
62523502209 
68719476736 
75 418910625 
$265 395o0I6 
90458382169 
98867483624 
107918162981 
117649006000 
12$1002B3921 
1393 1406950 
151334226289 
164206490176 
(177978515625 


. The Powers of Numbers. 


| 


76 | ( 5776| | 438976, | 33362176 
77 5929] | 456533} | 3515 3041 
78 6084] 1.47455 2 37015056 
79 6241) | 493039, | 38950081 
80. _ 6409] Hines 40960006 
37 '| | 6561) | 53 1441] | 43946721 
$2 | | 6724 551368, | 45212176 
33.| | 6889 571787| 47458321) 
84 | | .7056| | 592704 | 49787136 
85 7325] | 614125 52200625 
3%6 7396| | 636056 54700816 
7 7569| | 658503| | 57289761 
188 | | 7744] | 681472, | 59969536 
89 7921) | 704969. | 62742241 
- [90 8100] 729000, 65610000 
Sr , | 8361 753571 68574961 
92 | $464| | 77$688| | 71239396 
93 $649] | 8043 57| | 74895201 
94 8836 | 830524, | 78074896 
95 g025| | 857375] | $1450625 
[96 9206 | j $84736| | 84934656 
7 | | 9479| | 912673| | 8852928r 
98 9604 | | 941192 | | 92236816 
as 9801 970299 96059601 
x00] ro000 1000000! 'T0@900000 


: FRY” WR OE, WFIEITY n Pe Gua 2 q OY I” d » = 
$1" OT JN by ou 2 a Fo Fra * . , L Cn OE Bn iOR 2 OOTY > Ro "Y OWE. 1 Py PRSY, 
'. 4 - V F "9 
\ = - 4 
Ee FOw(res : Ampers Kh 
5 i 3 & #-: 
F 


2535525376] | 192699928576] 
27067 84157] | 208422380089 
2887174368| 224199600704] | 
307705 6399] | 243087455521 
| 2276J0c000 36214400coo0o| 
3486784401| | 282429536481). . 
3707 398433, 4 304006671424}. 
39399405 43) | 326940373369 
4182119424 351298031616| 
4437053125] | 377149515625þ,, 
, 4704270176] | 494567235136] 
' 4984209207 4336262010c9] . 
527731916 $| | 464404086784] . 
5484059449] | 49698 1290961] 
| 5924900000 | | 531441000000 
6249321451} | 56786925 2041|.. 
6554015232} | 620969401344} 
| 6956883693} |: 64699018344 
| 73 399402 24] ;|- 689869781056] 
| 7737809375| | 735091890625 
| 8153726976, | 782757788696 
8587340237, | $22972004929 
9039197968] | 885841400864 
95 09900499, | 9414801 4940! 
10000000000] ' I OOOOQGOOOOOO! 


So 


- [73100 
12321 
1544] 
[12769 


' 112996 


[TATE 
#3456 


413689, 


(+3924 


2 14: 61] 
as 1 
124641 
174884 
Ag uw - 


11061208 


\rx191016 


1092727 
1124864 


1137625 


TY259TL2 
| 1395029 


| | 


[17238000 


1225943 


1331930 
1367631 
1404928] 


15208 75 
1 560896 


1601613] 
164303 2}- 


1685159 


1771561 
1815848 
1860867 


"Jtg5 3125 


6 11956624 


1442897] | 


[1481544 


[108243216 


4141158161 | 


1:26247696 


| 


I 04060407 


112550881 
I 16985856 
I 21550625 


37099601 
136048896 


1464rodco 


151807641 
157351936 


[1168896016 


[i $7388 a 


1236421376 


1630947761 


174898625 
181089636 


1930 
RANA 
2073 60000 


214358881 


22153 3456 
22 8887041 


244140635 


| 


of 


[16 1OFI00000 


1176234683 2þ 


| —— _ 


10510160501 


11592740743] 
t21665 29024 
12762815625 
19382255776) 
14025517307 
1469328076 

I5386239549 


16850581551] 


18424351793 
19254145824 


30517578125 


[1061520150601 
11040808032} 


7 265319018496 
113400956 46 25 
1418519IT2256] 


20113341875] | 
[2100 3416576 
121924480257] 
[22877577568] 
]-3 $63536599 
1 24893200000 | 
_ #23937424601 
127 0270841633 
[2815305 6843 
[29316 35 0624 
; 


{256516420176 
126995 54153024 


Acc 


2839760855281 
298 5 984000000 


3138438376721] | 
$297 303959104 


13$462825991689 


3635215077376] 


(3814697265625) 


_ Is It ar ads” NY cs >: IRE Yo RW” 4 OE 0 F; ” Lets KR ES x , . ? 2 ns 4 * 6 Po OS s __ 
I TIE £1 Tan nd * >. _ FER HY Y De - roy " 
. : Þ ; Ay þ by 7 
& ® 
T he. Powers of Numbers; © 
Fr fu _— m v ” þ 
- 


The Pomre of Ninmbers. 


15876 12000376, 
16129, 20498383 1260144641 
; 16384} 2097152, 1268435456 
16641} 214C6V9 276922881 
16990 2197000 285610000 


17161 2248091 | 294499921 
137424] (2299968| 393595776 
17689 2352637 313902721 
17956] [2406104| 322417936 
18225] 2460375 333150625 
18496 2515456 342102016 
(18769] 1257 1353 852375361 
[19 244] [26280 72, 362673936 
| 


i 


beers 


129) 
1 39, 
I31 
132 
1033 
1 34 
I 35] 
(136 
37} 
E$) 
139, 
149. 
_ 


19324} 2685619 _ 373301041 
{1 9660; 2744000, 384160900 
19884| 092 as) (395254161 
- [xo 64, [2863288 4096586896 
*q 20449 292420 21418161601 


- 21025 
-121-3]G: 


| [21994 
22301| 


207336 


21609. © 


22.590 


| 2985984 


3948625] 
ZI12136 
3176523» 


3241792, } 
13307949}, 
3375009 | 


1429981696 | 
q44205 0625 


(454371856 
466948881 
479785 316 


492884401 
506250000 


21657 


#- / 


Agc 


ded 4 y "OO nat © __” . - *1 + Eee an dt 25 y \ ; " 
_ 5 26 abate Goa Eh, TY ON TOC RA. > >. 296 A FEI YET I F LS 24 pe ON Ss IR 
 *.'.4 = © 537 
| P TINS 
Y; = m 
£ 
v . Z 
£1 b - on Ne. V5. 20D 
y 5 "vg2 4 : p Pb d” ; 
T k p " "py han "I 
F F F 
» ” by - 3 
” * 


tt. 


(31757962376 | 


"133038369407 
34359738368 


28579489651 
41615798893 


. 124723051649 
137129300900 


40074642432] | 


43203931064 


48261724477 
| þ5£0490G3 168 
+161 $88844699 


F 2 


Fe” ——— —x 


| 5730836 791, 
157735339232 


144840334375] 
| (46525874176; 


5 rIReTr 


159997 103943| 


(61917364224 
[64097349625 


| 


| [989029836952 
$8] J10509215371264 
It [| 0942526586601 
* (5937500000 _ 


460827366372 


55 3490085 376 
| 578932676271 
| 6053445140625 


661u8562 5334 
| 690676293718 


929411439 0625 
9685 3 9943249 


11390625 20G0t 


———_ — od 
0 h—_— 


Kk 


4001504141376 | 
| 419587 2914689] 
| 4:9530465 104] 


6337518887936| 


731254941316 | 
1752 752953609990! 


* c DR < 3 I - 
. hex; . _ EL LEE; PE MO SETTS  EBATET WE et bo hoe GE, hs bd is 
_ A __ - he£ RVA $3." f w - 1 ES q : A 3.2 rand : be 
= # 
.* 


13723875 
12796416] 


13 944312 


3869893 


4019679 
409 6c00 


14173281 


| Aqq _| 


$33794816| 


.\5 62448656 


6 
s 
165 5360000 
14251528) 
14339747 


14410944; 


1743394816 
| 14492125! 


[7 412cQ625 
[7777963 21 
4| |85 5936081 


- [916636176 
| 937890635 


519885601 
547981281 


$7720C625 


607573201 
23201796 
39128961 


671 898241 
(688747536 
17059 L1761 


759333136 
7945 94176 


835210000 


152.1305 6 
199 $74504! 


$9 2240896} 


| 


Ag 


: 
I» 
> * 
. 


785027 557F3 
8 1197612034 © 


3395179776 
"$95 38899255Þ 7 


f$1349135 993 * 


"EOS bn ei dS oc 2-4 og n+ 
P . - . * » 's - _ 
4 > 
Tx 
5 
- 3 
4 *_ 9 
: , 
: * 
j 
* 
I 
gy 4, % 
- 


EY t 
ITT rn 


p 27623606928 
| OT $2232 5696 


SOIT 
(149759716 L449 


3465 304768 
1101621504999 


{1048576000000; 167 
11081945 5 630r |; 


{114577100839 


3.0 ; ovrrrrggs 
Wh rm wn 


LS45056 
5557597 +5 3344 
£61 a atong 


bog 


0,0, 


| Pet IN 08s 
P7762 $2076854676 


3 dota Mea 


A 'R PE * 
ON Oe 1 PO Wag 
1-H = "TAB IGOR 
: wes 
$M £5. pag " PLA 
te wir 7-1 - _— —_ 
of 10-2Hwr 


: wo 
hy hy AVG <a 12 eter var" 
+£hgt Ea Aa lLotatrind <a org 


$ ve» 7 * "1 - os WG 

bk " "pP koh 
yegt __ ap. ENTS P - . W 
1! . werdbo.;s | way age 


voted > 
=. 
i ed ng 


pb + 5 a 
TT 
Het FREGL © > 6208: 
A 


"445 WO. 
O - Y 
CE OE WW Ws xc 92 


= 4.2 g : Tug Mes 3 
Bri boil dl 3 1 R IT 


2A 
eons: ali. 
& 


PR Ur Ko EO IERNFSS 6 $a 45; Þ FW SRL ELON. 2 


3 Brent HAY e< dhe, 


gle Power of Numbers. 


3 FO T1T7) 
643485 11196883216 
2 


|1830599; \1568239207| 
&  [$000090- 


C -—_ Aqq 

L Aq Ae' * = 
1-195 9512576 | 

3150629 

1003875856 
1026725681; 
[L497 60909) 

{x073283121 
182] 6023568]: 1097199376 
gol [22439] 612 8487] ($1315 13127 
384 132856 6329504) 11146228736 
185} 134ta5] (63316250 11171350625 


2) 11222830961 
. [1249198336 
$275989841 
1. 3@3Z2:10000 
\- {1330863361 

$88]. [135895 4496 

1 1387488001} 
: 114164683496 
-11 445900625 
13475789056 
150613848! 
24. 1536953610 


77623 


' 3600000000 


163 


Ez : 


1296769280767 
304316815968] 


1216699865625 


 Aqe 


ee ts _ . 
woe oo ot gh a ad WE: IE" Py” phe A ——_ 
: q Cn EE I Rn. bes HOI p EF aL os ed, »  OLY _ _— = 
A - - : - , FE vs Bo ae ks ORE 3” OR 
F : 5 x #5 
=y 3 Wb 
"- - 
4 Fr Ss - 
8 F - 5 r a « ; * <p X 
: . G5 oo 4 
— 
o WW 


| 168874113576, 


[173716604657 
179689902368 
183783896899 
188956800000 
194264244901 

690386432 


210906113424 


2762047 076 
229669389707 
234349287168 
_ 172079949 


54194901951 
259819263232 
267785184193 
274784887224 
281950621875 
289247454876 


] 


205 236901143] 


| [44151666207584] 


2 47609900000 | 


312079389999 


'3 3900 0000000 


23861554070] - 
17574 $0902438, « 
3 1994802621504}. _ 
328973175 44921 : 
340122240! Is 
[351618283270 | 
36343633130624 
3755835290916g| 
38806724871016} ; 
40089475 140625|, 


"% 


456815323 110361]. 
47944881 
4855112627264 

49885 2985405 
(5 16825 305492 


54972371365625| 
56692 5El3369e | 
58451208 311099; 
bn by be 1674 


210303 8409 $01. 
4000000000000 


— ——— os. —_ _—— 


Kk 3 


oc] | 19448 10000 
97929 [1982119441 


61} 238544328. 


_Aqq_ 

1. [1632540801 
165 116649664' 6 
t [2698181681 
I 173 189x456 
11266160625 
1800814096 
; '1$36036801 
: {871773696 
301 1958029761 


{2019967136 
205 $346161 
2097373616 
121 36750625 
2176782336 
[2317373921 
2253530576 


23 42560000 


15828912656 
1245 197344) 


[2515630976 
2563890625 


2336 


Ac 


133] 


[13543176 


11697083| 
F1852352| 


12008989 


12812904 


F2167000 
12326391 


12649337 


12977075 
13143256] 
13311053 
33480272 


247. 
248 ' 
249 + 


250 


I 2487168, - 


[3603 


3373403561 
3429742096 
3486784407 
SHOOTITIN 


© 


ings 


ans 
gh44r2qpel 
3905 | 


| -- ME 
1581325t 
' {16003008 
\ [16194277 
16387264 
16581375! 
16777216 
16974593] 
17173512 
17373976 


— —— = — _— 


117779581 
I 7984728 
{18191447 
| 18399744 

18609625 
1 8821096; 
19034163 
11924883 2 
19465199, 
19683900 
1990250 I; 
20123648 
| [22346417 
| [3057082 4 

[30796875 


— 


——————— OTE I I RIRIIIE-n5, PROT EDO 194 be Ae SS ET et” es 
” OY "ORE PR Sls th IO ot Dn TI, 5 Y& X Ore'Y > wa L 
otter Sor CS od; SEN”; , { x 
# —_ 
* , Ke 
? eo 


3969126001 
4032758016, 
4957152087 
4162314256 
4228250625 | 
429496 7296 
439247040L 
4430766096 
4499560561 
45697 69992. 
4640470641 
5711998736 
4783505601 
4857532416 
49931550625 \ 
5006411536 
CO82121521 
5158686976 
52361143: IL; 
531 4410009 | 
bem 
$4936 376 
5554571 —_ 
5636495776 


97 1 19140625 


27 


« 2 "WF EL, « Fe ” 
$2; ho a, - AR bid 36 oe 
by pn - " SIT &. 42s ras ys FIC 5 + 
$ 34 EET ESE CALLS = Fes - + ot 
% 4 : N 
% - 
+ a a 

: . NY 

« 
, 


I? "Lg "OM 

; &. + 7 _ 
Ss + 
yy 3%, | 
5 i 


= 2 
Ft: 


E i 7 
W- 
5 


" Daze 2s I INE = mo FP R re ene - ena he ti OED 
o x * = 
l of Nu e 
n , M x 
; 


b Mic, M6 Aqq__ 

276 .|76176| j21024576| | 5802782976 
277 |76729| [21253933] 5887339441} 
278 77284| |214$4952| 5972816656] 
379, [77847] '21717639, 6059321281 
280] (178400 21952000! 61465 600cd : 
23T| 78961, 22188041 623482952 
282] (79524 22425768| 632406657 
383] '80089 22665187| 6414247921 
284; | £1656, 22906304| 6505399336 
285; j$1225 | [23149 125| 6597 $c0625 
285 ($1796 [233936561 - 66905 $5616 
287 '/$2369 [23659903 6784652161 
1288; 18294 4 [23887872 6879706136 
28g, 83521) [24137569 6975757441 
290) 84100 24389080 7072819000] 
291) $4681 24642171 [7170871761 
292 ($5264 24897088 17269949696; 
293] |85849|- [25153757 [7370959801| 
294, |$6436| [24412184 [7471182096] 
235] $7025| [25672375| [757335625 
296 (87616 25934336 7676563456} 
1297] $8209, [26197073] [7780827681 
1298] 88804 Re 7886150416] 
ws 89401 126750009 992538801 | 
[350] \90009 | [27080000] [F190988000] 


NM 
I 
2 


& L 


| 332 


70 299361/362 64691] 


L Aq Ac 


L 


Aq 


The Powers of Novpbers, 


Ac 


|zo2 js 


[333] 91Tog 
$04 [192.416 
£05 ils 3025 [28372625 
395|[93636 [28652616] 
(307194249 [38934443 
308 [94364 29218112 
J0919548 1 29503629)! 
2 10|[961c0, {29791000 
31affc 057231 30080az 1 


09446 


| — 


[314][98596 
a , 29225 * 
{180 199856 131554496 
217 [100489 38855013 
{13ftorr:14 33157432 
(319F10176I1132461759 
3 zOſt 102 2 420]3 2768000 


390601 2737090 1[336, 


zo2[91204, [275436042 37) 
381813733} 


39664297]: 
30659 1441349 
313558751350 


reploracs [octeaſian 


33 
24911560 


34h 


344) 
3 451 
346. 


(321 103041 23976161) 


324| r04976 24012224) 
325] 10562 5f343281 25 
rg ro06276};4645976]|, 
"l 06929]34965783 
7abl 07584135 287552 
Jas Nj 08243 z56r125g 
o8 900 937600 
— 


333]/r1t0224/ 365 94368 
333j[110889; 36926937 


$24jj2i155 1259704 


J335*tl2225137595 375 


261] 130321 
302|[r131044 


364 
364 


1121 104] 


T1259g6 


11 356g 


11434; 


414924 


1156 og 


316281 


” [16964 [40001688 
43 


117649 
11826 
IIg92zs 
119716 
[2040g 


E£2180x 


12320t 
123904 
124509 
125215 
726025) 
(26736 
127449 


123164 
128891 


1 29600 


131769 
132496 


41421736} 


42508 549 
42875000 


45499293 


$993 3956 
38272753| 
38614472] 
39958279| 
39304070| 


39651824} 


403 53607 
40707584] 
4106362 5| 


4178 1923 
42144192} 


— - 


44243551 
$361 4208 
43986977 
44361864 
44738375 
45118016 


45382712 
46268279 
46656000 


47045881 
47437928 
47832147 
48228544 
4362712 « 


23 PAY 


1133956'4 


9927896 


134689]4943036;3 
13 5424[49336032 
1;6161]50243409 
136900[5065 3000" 


£$ 


37101 e7641[5 1064811 


$72\\ 138 384/5 1478848 [407} 


374 
475 


377] 
378 
379 


IT 


384411474561[55623104/419f 
| 1114822 5157056625 420 


[359 


376] t41376|5315237 


5 144409 F+872000, ,,| 172235 
| 


[| 1545 49]©0598457 423] 


[156125]01629g9;5 43 


|£39976]5 33136 24 og 
14062 5192934375 


— 


L Aq ke! 'L nlg ave i” 
6116484 $6692341 


2419143 
6.927312 


; 6846792 / 
W- 6392100 


air 
41:[169744 
I 


1142129{53582633 
{1 42384 F4Orotzs 


(143641154439949 


484171396 


1145i61]}5:30634t'qr6}}t73256 
145924|55742968j4 17 
j14668g[56181887 gx8] 


1;Gg9265 31 


6993452 


| 1705697944499 


10957944 
1473375 


7i99Llag6] 
72513713f 


73034632 


73 560059 


7408300 


1148996]75 12456 ,7\Nis 777 
3871|149769 5796063 Hts 


150544|53411072,,.,| 
15132 158863869 *,? 


2 
l 5319 » 593199004. 
15298 1159776471 426| 


153764 602;6288 427] 


183194 
[134051 
[15 4 900 
t569161620 99146, [185201 
157709 2570773[,3211186634 
' 5$8504193944793|, 22/11 $7489 


155336[51162984 429 


— —— 


7461346} 


75151448 


75636967 


762 25034]. 
5175755 6:5 
7730877 6| 


159301] 63521193 434 188358 19; 


160000| 64080000; 435 18g93:H s 


w rn $EIRG; 
4 ET I" 


Ag 


Ac 


"The Powers of Numbers. 
SIR... Of 5a 


* Ac 


1205209. 
[206116 


'207236 


194481 
195364 


1196249 
[197236 


19802 
t9894 


11993809 
200704 


230t60 
202500 
wat ate 
204.304 


207025 
205849 


20976 3 
2140681 


4731523729 


'211699 


$5766r21,476,226576 
$63 g0888|477]227529 
86938307 [478|22848 4 
375 283841479|:29441] 


$812112514$ 


88716546j481]231361 
893 14623|482]23 2324 
39915392)4383}»z23 209 


107850156) 
t08531333 
109215352 


109992239 
110592000] 


230400 


r11980163 
'L 12678587, 


995 18849[4841234:56,113379904 


9173 385 1/tg© 
92345403 [+ 7 
929596777 

9357666417 
94195375149 
94338816 491 
95443993;492 
9607191 q 

96702579 


t05822817 Jo 


454 


$ 9) 


494 


| 


| 


——— 


224676 106496 424 $09; 


245025 121287375 
246016 127023936} 


91135000[485|}23;, ,5[1140 84125 


236196\1 14791256 
237169 LIFFOL3z07 
238 +44 116214272 
239121116930365 
240100 117649009 
24108('118370771 
242064 I 190952488 
243049|11982; tc7 
244036 120553754 


247009 12270347; 
243094 12350599"! 
249001 124251 99; 
2509000 125290000) 


251000 12<75e;0! 
252004 _126506c0® 
253029 (27263527) 
354016 1:804@6t 
255025 123787625 
256936 129554216, 
257049 139323343 
258954,13109658i2) 
25508 11131872229 
[260100 123651007 


107171875 510 


—_— 


L 
Lt 
F112 
F13 
514 


516 


519 
520 


[521 
1522 
1923 


5379)! 
518] 


127 2484|14223664T|557 


Ao 


Ac X | 


Aq Ac 


201123|13 3433831 
263144 


| 


| 5.46 29811 6[1637713 3 | 
134219728|547(299 2091636673 23 


26416913 50656971548 |30030 4|164566592 
264196(135796744[$49139 4491/16 5469149. 


139793359 
1140608000 


271441[1414:076 11x56 


273529|143055667,558 


$24] 


[525 


'525,275625 144703 13g [550] 
526276676; 14993 1576|;G1 
527277719.146363183 562 


515]\2652. 25 13659087 5|550/302500j1963 750c0 
11165284151] 


168196608 + 


191879616 


2745761 143377 824[55f9, 


27 8524! 47197952 562 


$33] 


1534 
535 


| 


15391 
T0 
543, 
$42 
543 
544 


{ 


5291279841 


$32; 


2851561152273 394/569 


(5361287296 
$371283369 154354153157 2 
5381189444. 155720873[5. 5 


2$3024 


t,0568768 567 


151419437568 


236225; 1531363751570 


36 309325 
53128$1961|149721 262[566 320336118 2321496 

| 321489\18228 426; 
322624 


I 3600f17 5616005 | 
$1447&!k 
3145344 
31696g 


tf0362126 


182250432 


223761|118422000g 


I5 3 99065t: 571 


*9* 5211565908 19]5 74 
geo 7 oieer 
t92681|15834942! 576: 
193764, 159229088 577 
194349/ 160103007. 578 


326041136 169411 


327184'387149284 | 


3283 20\188132517 

329476\r$9119224 
3 30625\190l09375 
33 1776191 102976 
3 3 292.9 192100033 


I545) 


295936,160989124 179 


» 


299935162736 3% $ho 


334%84|193300552} 
335 241194104929] | 


172808693 | 


169112377 |: 
270 03 1464] 
12095 3875 


1775043 35} 
52] 178.453547}. 
143035889 56413 13096 1179405143 | 
F30|2 8Bogop148877000 565 


224900 185 193000} 


A. 


+ w—_ 


” es cn ao ka 


336 400195112060 


« BÞ 


E F 7 : 5 e a 2.4 Ogg - BIA DEEDS >> Lad - #3 PI; PSs 7 > Jr 3 <4 $5 6s Cats He eee a ths REA S A hs F "Y F 
L 4 _ 3 +. W CS "3 0M x I 

35. 7 

The Pour s. of . Numbers; 35.. % 

s on bs FL. d * 2 "$5. hs | 

dF - Y F 
&q Y- 
—_— — 


L Ag 
—1484113- 7561119512 29411616] 379 

1 82 eg aprnysrolerrlaodtg 
739889 198155 287618]38 1924 
$1056/19917670 19383161 
c[200201625|620138 4400 
Full $ 5641 
203262003]G ,2| 386884 


ie. 4o--- 


[585 3457441 
589 $4697] 
JQO g8100f29537 9900 25 390635 
349. 391876 
393129 
; 208 527847 A INN 
1299594 534 Ga 395641 


wee 73 63: 
tg 213 647 193]6 33) 
Ts! 214923799 

oO i'3 65009; 


62) F®0Z01 2 Tt7081501 636 
al '213$167208 aces 
DLARLE 01219256225 39 
CoH 464816 2203 488646; Ji . 
2p 366025 2214451256 
+Gpags 223545016 
7 468449 223648543]442 
668 36966422475 $977k = 43 


</403225 


Jl 


225866529 
22698 1000 0o'g45 
'R þ 228099131 Ti\646|4 
123745 4 229220925 647 | 
$15769[230346397 yl 


4136 


61231475544 64 
2242505 275 65 6 


42250 


The Powers of Mombers. 


[203297472]6,;| 3881 29 


404496 


41216 4 
413449; 
(4147.36 
41602 5 
417316 
09 
1419904 27209779? 
421201373 359449 


Ac 


$6:337448%9 


234885113 
(225029032 
237176659 
P30g 20000 
23948 3061 
2496418 48 
241804367 
242970524] 
24414062) 
245314376 
246491883 
247673157 
248858189 
(2$6047 000 


—— ——— 


261239591 
252435968 
25363613) 
254840104 
356047875 
$57259465 


7485; 
HO 
9.17119 
2631 44000] 


$3747! 
$6460g288 
265847707 
263089984 
268336125 
269586136 
2959840025 


| 


| 


| 


cor]. 


L 


Tw Pops of Mendes 


* Aq 


Ac 


L 


Aq Ac 


654 


439336 


(436649 
11432964 


43428) 


143 5600| 


430921 
433244 
439569 


1440396 


442225 
443556 
444889 


[4462-24 
1447561. 
448900 


450241 


: 491584, 
31452929 


454276 


f552 423801 275894451, 686] 
652 4251O© 277167808 687 471969{3234 242703 
653 426409]:78445077 688 


282300416 


383593393 


284890312; 
286191179 


287 496000 


288804781, 
290117528 


91434247) 


690 
691 


693 
69 | 


0695 


597 
| 698 


477-48 1 
693] 478864 


41431633 


6961484416 \337153336 


S 


479596,3:28 28856 


473344\325660672 


437716[29 97 26264 639] 474724\3 2708276 
439025 2810L-I375 


47 6160 32850900 | 


329939371 
331373888 
332812557 
334255384 
433025 335702375 


4332 49 


48 5809/33563887g 
487204 [339068392 


292754944 69 488601241 532099 
294079625 70011490000 34700900g 


295499796104 491401 


296749863 7021\491304/3459 43 408 
298977632 703 Mabe np pd 
2994 13309 704495616 3 4891366, 


300 763100'7 @5 


—_ ; 


302111924-796| 


3034649348 707 
404821217 798 


30618 202g 


307 © 46875 7191504106 
303915776 711 


310a8873.3 


311665752 713 
11333946839 
3 1443 2000 o15 


6: 335821247 
"> harps 


18611989 
2004 3504 
Wer” 


709, 


TI2 
714 


716| 
717 
738 
719 
7301! 


kd 


497025 3 50402624 
493436 35189581 
4995 49 353393243 
501264 354894913, 
502681 35640082 
504100 35791100 


595522 35942543 
5069443609 443 28 
508369:3462467097 
$09796'363 994344 
F11225 3655258: 

5126563670616 

544089 . 368601813 
$15 524; 137024623 


| $ 16961 373694999 


528400! £37324 


ET” 

”m_—_ \ 9 

? 
*#; 

- 

1 f >, 
by +. py 

; 


344472101] 


x ; . we Ys TorY wg _- - wh? 


In. 


X > #7" LE 5 4 i oC WES Lone 
2 Gs a ea: hk prep 2s roha One Te 0 iy, 
7 Ee Ee] oe O$ : & : Ww hbgs LH 
: * by , £ N% by es 7 
L \ 
The Powers of «ber #, 


aq => Ac: Lg 


Fig84t 374805361,764571536 
$2t234\z56;67048 75711573949 
3\ $2272937797 3967755157 4564 
$24116379501414 [759 576081 
'$2562.5jz8 ro78t:5 [769]577 600 


— — 


$27076 38255719076; 52912 1 


[437 245479 


[> Ac 
432081216 
43 ;79809; 
4355195 12 


4389 3; 6600 


1} 323523 [384240592,762]||580644 
529938438 5828362[76;Ho8:;69 
(131461147 420499 64583696 
$3 2900, 389017002 |76\158522.5 
$34351392619891.766 586651 
[535% 34 391224168767 588289 
5 3728913938335 37(70 [o8g824 
5387 56;295 446994 729p591 361 
(492251397065375779 


592900 


oF A. 8.5 Dain 
440701081 
441440728] 
444 (534947 

445933744 
447 637125 
449445096 
451207663 
433974832 
4 54746605 
4465483000 


541696|z98688256 771 $94441 453314011 
71; 543 169,4003 13553 772}595984 460099648 
3. 5445 44]101947272 77? $97 529 461889917 


17391 $4622140358 341977415 99076 


230\\562500' 


4 


$47292$03224000 775600625 
[54968 1:4068690:1776}602176 
, 

'55056 gizgo85 18488 77716037259 
'$52049 419172407 7781605284 
'5$57536\4ir83078, 779 6068 41 
[1555932514134936525 780603400 
F56516[415169935 781669961 


459097433 


463684824 
46 5434375 
hat o 
470gl0952 
472739139] 
474553000; 
476179541 


| 558009 416832723 [782 611524 
$5950g[413508992 58 x 613089 
$6 1001 2018 9741784 614656 
421875000 '685]}616225 
j0or[4235 6475 1 75661775 
56550414 25359008 785161936 


\þ 


» 


4138661064 789}|622527 


430368895 7901624190 


© 


k--4 i 


485537656). 
dg j426957777 738 be AA 


473211968 
(480048687 
481890304 
483736625, 


487 443403 


491 169069] 
(49393 999% 


= ee 
WENT, 


, 


F700 


2% Aq Ac L 


q-"- 


6256811494913571j82 

627464/496793088 837 
6:8849]14986772 57338 
7941630436|500566184]3: 
7951163 2025/502459875)}836 


797163 $309}$06261573]8g 2 
79811636304/508169592})83 3 
7991163840115 I008:3gg]834 
$00 640000! 

$01 
803 


(= 


641601 513923 402 836 
643204 [5158496085 37 
$0316443809/517781627|5;8 
804 6464165 19718464 839 
805 (648025 531660125 8.40 


| 


807|651249 5355579431842 


796|[633616]$94358336||53 iſ6g@56 11573856191] 


$12000000\835/697225)582 182875 


806]1649635,523644 616 $41 5072811594823; 21 


83890"|571787000 


3g: 324[57 5930365] 
69388915780995 37] 
9555 580093704 


698896|384277056 
700569|586376253 
7022.44|53838 480 472 
7039211590589719 
705600|593704009 


708 964|5 96947688 


808 652864 527514112}843 
$09{ 65 4483 1152947 5129 3244 
$10{|656100 


7 ———_—————C 


8121659344|535;87338}[8 
8131(669969|537367797|34 


$25} 664225 $41343375 850 


31] 674941|553387661|8 
$22|675684| 555412248 857 


24167897615 594762248 
23680625 : 


$GIF1 6251186 


Hull 52 1441004 5457-14025 603351125] 
811 657721|5334L17;- $46/715716 60549 5736 


314 663596 [53 9353144 849\7 20801 


316| 66585615433 38496 [35 1/724201, 636295051 
$17 667489\545338513 $52.7 25904]618470208 | 
By pris, $47343432|[853/7 27609|620650477 
gol £7 27611549 3532598\41-293 16]62283 5864] 
20] 672400|551368000\[g. 1, 1025162 5926375 

56732936 627232036 | 


$23] 677329] 557441767||$58[736x64|63 162871 
591737881163333 
600'6 360 


710Gag|$99077107 
71233660121 1584 


607645423] 


722500|814125000} 


73444 91029423279 


ITE ES; + ve LESS þ 
ba” CD28 
o _ 
. A % :. 
3 
wo 


4 


63 2376363 559976} 
83929: 565609283 

585584|567663552 

687241|569722789 


F. 140 The PoWers of Numbers, 
3 ; Ac An Ac 


8611174132:1'638 27738 1;896 fo:B16(71932;31;0 
£97 1743944 640503998 897 89460g,721734 273! 
1863 .744709:641735 647/098 Bo6404j7 241507932! 
1864 (746496 04497 34 44 399, $$63:01 7 26572699, 


$65 74% 225\647214625;900 810000 739392000 


366 749956,64946189f,0; 81180 17 214532701 
$67 751685 65171436z31g02 813604}7338$70808 
$6817 134 24'653472032|00, $15409736314327 
15516116 56234929 904 817216738763264 
[735909129"f 021995 $8 190 25/741217625 
753641,66077631 1199643 208 361743677416 
[20s (160 38466305 48 43 g907\S2 2649 7+6142643 
[2731762876756 3366171908 $1464 4748013303 
\$7 4/1765 625 667627644 90982628175 108 g429- 


875 76y376:699921875 9 t0,328108'7f26 71900, 


'$561767376157 2221376 077 $29921-750058-31 


i877 76g 129) 74526 1; 3 912.331744 738550523. 
878|770384/6763;6152,,,3183356976 lo45497 
$9 77264110791IS1439/014 8353967635 $SL944 | 
[8% 774490|6® 1472000 (g15 837a21/76606" 875 
'881 7761611684797841 916,$390587685 75296 
[$8217 7792416861 23968'g17 ($40388977 1095213 
'$8;1779689,688455 z87ig1% 342724 7730206 3» 
(88,1731 456;,09 #271048 19,34456.,77S15 1559 
'885!783225,6931541:5 920 |$46400 !7853d000 
:335;7 84996} 69552645 JT 48241 781:2490: 
88717867 59;69 7864103 ,,21$50084;783777 448 
| 78854417©0227072 9023 \35 19297863 30497 
$$9 993211702595369 g2q 1853776 768589 024 
8901/9210 4724989000 jg, {35562579145 3125; 
- |8g1179$88 117 <72 4797 l{g9 261557476 194922770 ; 
18924795664 7997 322833[927 [3593 9.796597 983) 
#93 267446 791zT: 1957 928, 861134, 799478752) 
8941799476 7 145 15gd 129;46:04130 1765059, 


og £ % ; ' * ANN ! 
No gh80302 #7 .C9' 7375 110, $64900994357000 | 


OS Io oO OS Ir I—_ 


——_—_— BW 4_ ee ——— ————_ es rt ee 
Þ « 


xe > 
" nr peaey on $ 


* 
Wd ne” ba _- q 
5 d RT 


EOS 7; I RIG mer PT Sth Ty 


| The Powers of Numbers. 
L Aq . Ac L Ay 1 


1931366761 80695 4497, 966|"933156} 5 
93 286862 4]80g 557 565): 967] *935089 
933 (87048g|$12166137 968] ' 937024 
934; png s vu 26ded 959] 938961 
1935! [874225 817400375 979} 940 900} 
936. 876096|$20025855! 1 | 9428 a1 3s 
937\0779691$22656953; 9741) 944784 918330048) ” 
938) 879844/325 293673) 99g] 946729| gari6yzty| 7 
939| 88172118479 36019, 974; 948676, 924010424 
40|88 36088305840 09| 975). 950625 g92685gzog 
9411885481 $33237621) 976 932576, 929714176 
942\887z364 4: 96888 977), 954529; 932574833] 
| (943188924,g]8 38561807, 978j| 950484! 935441352 | 
(944]S911 3618 41222384 979, 955441 938313739, 
1945} $93025$43908625} 980! | 960408 941192000 | 
946; 854916|846 590536 981! [ 062364) s 94407 6141! - 
1947 PESO OIREeE Eng 982 $ 64324 946966168 
89870485197 1192 9831 5666289: 949862087 
EIN [294070349 984 963256 95276399 4: . 
'950! 992500 8F7275000! 085 | 970224 2556716208 
TT \503401(i6008) 352! 9861 97 2196 958585 256! 
>F 2 9963 3041461801408 987 974169 961504803) 
53 908 209.865 523177 988\ 976144 964430272! 
954 910116 $65250664' 9831! 978121 967361669. 
255191:025870g8 3855) 920k ' 980190 970299000 
256 9139169737 22v16; 991\| 982881: 973242271) | 
1957 9t5849 876467493 992 | 98 4064: 976191488; 
295 5, 917764 879217012 99} 986049 979146657! 
959{ 919 631 881974079 994! 988036 982109784 
p6<|,221600! 384776000 995 i 990025; 98507487 
:961[[923521/88750,081| 996 þ 992976 983047936' 
:962|925444 890277 1:8 995} 993009] 99102697; 
19631927369 893056147! 098|! 990004| $9qgo0t igg2 
(95 4[[9:9296 895841344 999}, 9980orl 997002999 
965 90 51931225/89852 2125 [I #00 100999 0100 = 
F.LN LS. = CE gf” 


> ., Od 
F £ p Mg. © ps T; F ? 
dE Sen : FOO ER TIT 1247; ES S of 
q fo 2 S I WEIS LID og RET, 
5 dabr'A, SLE; - er : P 


mW. doin reaper 46 « Shae A 


| 
| 
- 4 
| 


© WV \ 


\ 
eee pe + vow lee ants. Api edintoe 


SDS Bea bes nap, ne 4 


